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The A.1.T). Program Evaluation Discussion Paper Series: Offfce of Evaluation 
Approach. 

This is one of a series of discussion papers issued by the 
Agency for International Development. This paper is sponsored by the 
Office of Evaluation. 

The purpose of the A.I.D. Program Evaluation Discussion Paper 
Series is to stimulate thought and dialogue on development problems and 
to encourage experimentation. The authors of the papers are instructed 
to be critical. in a constructive sense ana to examine explicit of 
implicit assumptions that are usually taken a3 given, to look for 
unrecognized acd often cross-sectoral linkages, to examine host country 
institytional factors, to examine how AID's organizatfon, staffing and 
procedures affect ito effectiveness, and to id3ntify alternative 
approaches and policy options. Two key factors characterize the series: 
actual develcpment experience is sought as e basis for opinion and 
opinion is directed towards policy issues. The papers are a mix of 
what is known (fron experience and evaluation evidence) and what needs 
to be known from further evaluative studies. 

Because the discussion papers are exploratory, they are ,at 
intended to be comprehensive in coverage, conclusive in their argument, 
or primarily technical in orientation. They are intended to help 
formulate additional hypotheses for testing and to assess what addi- 
tional work needs to be done on the problem. We hope that the 
discussion papers will help stimulate innovative and more effective 
programming and project design in our overseas missions and that they 
will also be of ieterest to scholars carrying out research on development.. 

Most importantly, however, we hope that the papers will 
elicit responses from our readers--responses that will confirm or 
refute assertions, refine or add issues to be analyzed, and suggest 
case studies necessary to resoLve Issues. 

The primary objective of the Office of Evaluation is to 
provide AID management with analyses of the intended and unintended 
impact of projects, programs, policies, and procedures. It 5s our 
intent that lessons p;leaned from AID's past be made readily available 
to improve present planning. 



The Office tailors its approach to suit the nature of a 
problem, its urgency, and the type of data available. After 
identifying a problem and ascertaining management interest in it, 
the Office's staff normally links up with or establishes a network 
of AID and non-AID experts. The staff also reviews information 
from the Agency's automated data base systems and assembles docu- 
ments including project papers, project evaluations, and special 
studies sponsored by other parts of the Agency. In conjunction with 
this, the Office commissions discussion papers by experts who are 
familiar with development problems. It may also hold workshops and 
conferences and, if rzcessary, carry out field studies of past pro- 
jects and programs. The Office does not sponsor basic research on 
development but concentrates on analyzing available information. 

Findings are issued in discussion papers, workshop cnd 
conference reports, circular airgrams, action memoranda, Pector and 
subsector studies and case studies. These do not constitute formal 
guidance unless they are explicitly cleared and issued as such. 

About This Paper 

A.I.D. has selected rural roads as an area for concentration 
in its current evaluation activities. In March 1979 a paper by 
Dr. Judith Tendler, "New Directions Rural Roads" was published as 
AID Program Evaluation Discussion Paper No. 2. That paper examines 
the choices between equipment-based and labor-based rural rod con- 
struction and the institutional questions involved in promoting labor- 
based roaJs. 

The paper reflects xr;:-ved A.I.D. interest in learning the 
impacts of development projects. Thi consulting firm of Devres, Inc., 
was requested to review and synthesize the available academic literature 
and evaluation documents emanatingfrom donor organizations. The 
study reviews the issues concerning the impacts of rural roads projects 
and indicates areas of agreement and disagreement on what those lmpacts 
are. A.I.D. is grateful to the authors of the study--Main Y. Dessaint, 
Beth A. Jackson, Keith L. Oberg, Dennis H. Wood, and Charlotte DeBruhl-- 
for their fine work on this report. 



EXECUTIVE SUMMARY 

A. Purpose 

The purpose of t h i s  s tudy  is to: 

o survey t he  l i t e r a t u r e  to  determine the  socio-econmic and 

environmental i npac t  of  low-volume r u r a l  roads' i n  developing 

coun t r i e s  ; 

o i d e n t i f y  major unanswered ques t ions  regarding tSe impacts of 

such roads; 

o r a i s e  i s s u e s  regarding t he  impact o f  r u r a l  roads f o r  con- 

s i d e r a t i o n  by AID i n  its planned ex-post e r a l u a t i o n  s tudy  

of r u r a l  road p r o j e c t s  i t  has  f inanced.  

B. Procedures 

The s tudy  vas  c a r r i e d  ou t  by ga ther ing ,  reviewing and analyzing 

a v a i l a b l e  l i t e r a t u r e  on t he  socio-economic and environmental impacts  

of  rural roads. As a p a r t  of  the  a n a l y s i s ,  an  e f f o r t  w a s  made to  

place t h e  s tudy  i n  a h i s t o r i c a l  con tex t  and t o  provide an ovexview 

of the  methods, approaches, assumptions and c r i t e r i a  used by those 

who havc at tempted to  develop and eva lua t e  low-volume r u r a l  road 
- .I' - 

i p r o j e c t s  i n  developing coun t r i e s  (Chapter I. ) 

The impacts of r u r a l  roads as expressed i n  the l i t e r a t u r e  were 

organized and analyzed i n  terms of impact c a t e z o r i e s  (Chapter XI.) 



These ca t ego r i e s  are 

over  i n t o  s e v e r a l  of  

conceptual  framework 

roads. 

somewhat a r b i t r a r y  and some impacts s p i l l  

them. They do, however, he lp  provide a 

f o r  consider ing t he  va r ious  e f f e c t s  o f  m r a l  

The same impact c a t e g o r i e s  were used t o  o rgan ize  and summarize 

t h e  r e s u l t o  of t h e  l i t e r a t u r e  survey and a n a l y s i s  i n  Chapter 111. 

The conclusions reached a r e  s t a t e d  pr imar i ly  i n  terms of what 

appears  t o  be k n q  about t h e  impact of r u r a l  roads (as noted i n  

t h e  1 i te ra ture ) ;causa l  r e l a t i o n s h i p s  and t h e  populat ion groups prin- 

c i p a l l y  a f fec ted .  Unanswered ques t ions  and i s s u e s  were der ived  

pr imar i ly  by no t ing  important  arcas of disagreement about t h e  

impact of r u r a l  roads i n  t h e  l i t e r a t u r e .  I n  nuaerous cases ,  however, 

ques t ion3  and i s s u e s  were a l s o  framed because c e r t a i n  impact a r e a s  

were n o t  d e a l t  wi th  i n  t h e  l i t e r a t u r e  a: a l l  o r  i n  a d e f i n i t i v e  

way. I s sues  f o r  which evidence is  most l i k a l y  t o  be a v a i l a b l e  from 

r a p i d  f i e l d  v i s i t s  were a l s o  i d e n t i f i e d  i n  Chapter 111. 

C. Impacts 

Bas i ca l l y ,  t he  impacts set o u t  i n  t he  fol lowing s e c t i o n s  are 

conc lus ions  t h a t  can be  drawn about t he  impacts of r u r a l  roads  as a 

r e s u l t  o f  thorough review of  t h e  l i t e r a t u r e .  They comprise what is 

known about t h e  socio-economic and environmental impact of rural roads. - 



1. . ,gricultural production and cxop ccmtpdsition 

Roads almost i nev i t ab ly  l ead  t o  a t  l e a s t  some a g r i c u l t u r a l  

production increases ,  e spec i a l ly  where complementary inpu t s  are 

provided; t h e  majori ty  of t h e  populat ion did not  previously l i v e  

c l o s e  t o  a road; t r anspor t  is competjtiire; and cos t  of t rans-  
1 

por t  of a g r i c u l t u r a l  prcduce is high  as a percentage of  pr ice.  

The l a rge ,  weal th ie r  farmers, who a r e  most l i k e l y  and a b l e  t o  t ake  

advantage of new inputs ,  are a b l e  t o  benef i t  most from t h e  i n t r o -  

duct ion of roads. 

Roads inf luence crop composition by enabling farmers t o  respond 

b e t t e r  t o  market opportuni t ies .  Subsistence 2a.rming genera l ly  y i e l d s  

t o  commercial farming, e spec i a l ly  on land c l o s e r  t o  roads and markets, 

but t h e  rate and ex ten t  of t h e  switch is influenced by numerous non- 

economic var iab les .  Apart from bas i c  market demand f a c t o r s ,  the 
- 

major v a r i a b l e s  i n  determining which cash crops a r e  produced are 

p e r i s h a b i l i t y  and t h e  r e l a t i v e  magnitude of t r anspor t  c o s t  savinge. 

Production of crops which are per i shable  and requi re  speedy marketing 

and/or which a r e  transport-intensfire genera l ly  i nc rease  t h e  most 

following t h e  cous t ruc t ion  of roads and t h e  consequent lowering of 

t r anspor t  time and cos t s .  

2. Technology 

Rural roads p lay  a s i g n i f i c a n t  r o l e  in expanding t h e  u s e  of 

nev agr i .cu l tura1  too l s ,  machines, f e r t i l i z a r s ,  p e s t i c i d e s  and new 

l ~ r o f e s s o r  Roy Prosterman, Univers i ty  of Washington, h a s  charged, 
however, t h a t  r u r a l  road p r o j e c t s  i n  Bangladesh endanger agticuX+urnl 
production by tak ingvaluable  land out  of production. (Testimor.,a 
be fo re  t h e  Senate Foreign Operations Committee, Apr i l  5, 1979.) 

- 



modes of t r anspor t a t ion  by making &.a b e t t e r  known, more acces s ib l e ,  

and more r e l i a b l e  i n  del ivery.  Wealthier producers who could a f ford  

the  o f t en  expensive and novel technologies  bene f i t  most from t h e  new 

technology. The n e t  e f f e c t  of the road and technology is usua l ly  t o  

aggravate income d i s p a r i t i e s  unless complementary programs are pu t  i n  

place t o  o f f s e t  t he  tendency. 

3. Agr i cu l tu ra l  s e n i c e  i n s t i t u t i o n s  

Rural roads encourage the  establishment of government s e r v i c e  

f a c i l i t i e s  and p r i v a t e  cooperatives. and f a c i l i t a t e  v i s i t s  by govern- 

ment a g r i c u l t u r a l  extension agents.  This  i s  because they inc rease  

a c c e s s i b i l i t y  t o  t he  reg ion  and increase  the  e f f ec t iveness  of the  

demands of t he  l o c a l  population. The major bene f i c i a r i e s  appear 

t o  be the  l a r g e r  farmers who o f t e n  c o n t r o l  the l o c a l  cooperat ives ,  

and a r e  b e s t  s i t u a t e d  t o  take advantage of extension advice and programs. 

4. Agro-industrial ,  i n d u s t r i a l  and commercial e n t e n r i s e s  

Agro-industrial ,  industria:  and commercial e n t e r p r i s e s  

i nc rease  along t h e  road co r r ido r  as w e l l  as i n  communities newly 

se rv i ced  by the  roads. Increased a v a i l a b i l i t y  of road ma te r i a l s ,  

access  t o  markets f o r  f i n i shed  products  and reduced t r anspor t a t ion  

cos t s  encourages t h i s  expansion. It can h u r t  cot tage i n d u s t r i e s  

which s u f f e r  from t h e  competit ion o f f e red  by cheap manufactured goods 

now t ranspor ted  i n t o  the  area because of t h e  road. 



5. .Empl.ayment 

Where labor-based road cons t ac t i on  takes place, r u r a l  toada 

stimulate short-term employment, d i rec t ly  and i n  construction-related 

ac t i v i t i e s ,  such a s  feeding and servicing the labor crews. 

Roads promote m e d i m  and long-term employment by increasing the 

skills and subsequent employability of those who worked on road 

construction and maintenance, by enabling commuting to  nearby communi- 

t i e s  f o r  casual paid work, and by stimulating regional production 
2 . .  

and commerce. Opportunities f o r  women i n  handicrafts  and vending 

have i n  some cases broadened: However, the displacement of porters, 

c a r t  dr ivers  and othersengaged i n  traditiono!. modes of transportation, 

together with more general disruption of the soc i a l  and economic 

cornunity s t ructure ,  can encourage out-migration, par t icular ly  of 

young man, toward areas of greater  employment opportunity. The manner 

i n  vhich these twc opposf.ng forces balance out in any par t icular  area  

depends upon the spec i f ic  "push" and "pull" factors  which a r e  operating. 

6. Land values, tenure and use 

The introduction of 1-volume rura l  roads leads  t o  increased 

land values, more intensive land we and a greater  number of land 

transactions i n  d i r ec t  proportion t o  the distance of the land from 

the road. Settlement along the road increases, r es iden t ia l  and commercial 
1 

=., use increases, and sometimes en t i r e  cormunities relocate from more 
I 

7 ,  L 1 1  . .- . 
remote areas. Land retained f o r  orgrleultural use i. put 

-m , , . 
' ! , , 

. . .,. 
,,  . . .. .. . 
.,.- 
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r 
undgr more intensive cul t ivat ion,  par t icular ly  of high-bulk andlor 

perishable cash crops which can be more profi tably marketed o d n ~  

to the inproved and less  expensive transport. The wealthier entrep:.e- 

neur ia l  c lass  i s  most able t o  take advantage of and benefi t  from such 

changes. 

The few documented cases where s h i f t s  i n  ownership did not  occur 

were where land tenure was re la t ive ly  open and equitable, where l i t t l e  

land speculation existed due t o  the high soc$al value placed on land 

- (and hence a reluctaxice to s e l l ) ,  and where spec i f ic  development 
m 

- programs counteracted these tendencies. 

7. Transport costs  

Improvements i n  road conditions usually lower transport 

costs d i rec t ly  and by reducing time expenditures fo r  t ravel ,  enabling 

use of motorized vehicles and encouraging competition among bus and 

trucking firms. The new lower costs a re  enjoyed by a l l  road users 

fo r  passenger transport as well as fre ight  movement, but the new 

modes of transportat ion are, a t  times, out of the economic reach of 

the poor. I n  some cases, middlemen or  transport  monopolies absorb 

the savings and do not pass them on to consumer and producer. Bowever, 

i f  t ransport  costs  represent a small percentage of t o t a l  product 

costs ,  any t ransport  savings w i l l  usually have minimal impact on 

marketing and production ac t i v i t i e s .  



8. Marketing pat terns  

Marketing a c t i v i t i e s  increase and new marketing pa t t e rns  

a r i s e  with road improvements and e a s i e r  access t o  markets. Those 

farmers c loses t  t o  the road and market general ly tend t o  bypsss t he  

middleman, performing the market function themselves i n  order t o  

~ e a l i ~ e  higher income. Low-voLume marketing a c t i v i t i e s  tend t o  

increase dlangside the road, of ten  increasing the ro le  of women. 

The l a r g e s t  benef ic iar ies  of increased farmeq marketing a c t i v i t y  

a r e  the l a rge  cash crop producers and those close t o  the market 

center,  although marketing a c t i v i t i e s  f o r  small farmers a l s o  r i se .  

9. Consumption pa t  t e rns  

Rural roads increase the a v a i l a b i l i t y  and use of consumer 

goods, s o c i a l  t r ave l  and rec rea t iona l  a c t i v i t i e s  a s  the money economy 

penetrates the  a r e a  and t r a v e l  time and distance decreases. Roads 

encourage the introduction of imported goods and values (e.g., consum- 

erism) i n  previously i so la ted  areas  by ra i s ing  incomes, lowering trans- 

por t  cos ts  and increasing contact with urban areas. Benefi ts  from 

roads, however, a r e  not  evenly d i s t r ibu ted ,  and the a b i l i t y  t o  increase 

consumption varies.  Better-off r u r a l  inhabi tants  a re  more able  t o  

f u l f i l l  t h e i r  new consumer needddes i res .  The a b i l i t y  of the poor 

t o  p a r t i c i p a t e  i n  these new consump t i o n  pa t t e rns  is o f t ea  marginal, 

increasing t h e i r  f r u s t r a t i o n s  and/or d iver t ing  t h e i r  consuaption away 

I :, from bas ic  mater ia l  and n u t r i t i o n a l  needs toward superfluous des i res .  



13. Yedlth and n u t r i t i o n  . 

Rural roads inc rease  access  t o  h e a l t h  cen te r s  and s p e c i a l i s t s  

f o r  rou t ine  h e a l t h  s e r v i c e s  a s  well. as w r g e n c y  assis tance.  However, 

the  degree t o  which people a c t u a l l y  take  advantage of the  h s a l t h  

s e rv i ces  is n o t  c lear .  Also, access  t o  h e a l t h  f a c i l i t i e s  may lead 

t o  an emphasis on cu ra t ive  medicine to  the detr iment  of prevent ive 

measures such as a balanced d i e t  o r  appropr ia te  l i v i n g  conditions.  

Provision of r y r a l  roads i n d i r e c t l y  a f f e c t s  n u t r i t i o n  by f a c i l i t a -  

t i n g  a switch from subs is tence  t o  cash crop production. Family 

dependence f o r  n u t r i t i o n  may change from the  t r a d i t i o n a l  home-grown 

d i e t  t o  food purchased i n  r e t a i l  o u t l e t s  which may no t  be of equal  

n u t r i t i o n a l  value. 

Roads, by encouraging mobil i ty  and mixture of peoples and goods, 

can be t r ansmi t t e r s  of  insect-borne and comunicable  diseases .  This 

consequence of roods i s  not  wel l  understood o r  documented, y e t  its 

impact can be devastat ing.  

11. Education 

The impact of r u r a l  roads on educat ion i s  not  clear-cut.  Roads 
- 

- f a c i l i t a t e  access  f o r  both teachers  and pupi l s ,  but i f  no programs 

exist t o  open new schools  o r  expand enrollments,  roads by themselves 
! 



12. Socia l  change 

Rural roads g e n e r a l l y b r i n g  new va lues  t o  r u r a l  a r eas ,  wi th  

both pos i t i ve  and negat ive r e s u l t s ,  Pos i t i ve  r e s u l t s  include increas-  

i n g  na r iona l  i d e n t i t y  and p o s i t i v e  gmernment-village r e i a t i o n s  which 

c r e a t e  t he  p o t e n t i a l  f o r  f u r t h e r  l o c a l  i n i t i a t i v e .  Yet var ious  rnanifesta- 

t i o n s  of a l i ena t ion ,  such as alcoholism and teen-age rowdyism, i n d i c a t e  

some undermining of t r a d i t i o n a l  soc ie ty .  Xeanwhile, minority indigeqous 

groups appear t o  s.uffer g r e a t l y ,  inasmuch a s  they l a c k  p o l i t i c a l  

and economic power i n  t he  soc ie ty .  Women, on the  o t h e r  hand, have found 

the  provis ion of roads t o  be l i b e r a t i n g ,  providing them more opportuni- 

t i e s ,  more choice, and freedom from r e s t r a i n t s  o f  t r a d i t i o n a l  soc ie ty .  

13. Urbanization, d i spe r s ion  and migration 

The s p a t i a l  impact of low-volume r u r a l  roads is complex and 

area-specif ic .  Sow-volume r u r a l  roads s t rengthen  nearby towns a s  

adminis t ra t ive  and economic cen te r s ,  promoting commuting f o r  permansnt 

o r  short-term work from t h e  surrounding area.  I n  these  cases ,  the  
I 

d i r e c t ,  i n i t i a l  impact -say be t o  discourage migration. I n  c o n t r a s t ,  

r u r a l  a r t e r i s l  roads, i,. sharp ly  reducing the  d i s t ance  between countrp- 

s i d e  and urban cen te r ,  may inc rease  migration. Roads also f a c i l i t a t e  educa- 

t i o n  and the  penet ra t ion  of urban va lues  i n t o  r u r a l  areas which may 

i n d i r e c t l y  s t imu la t e  migrat ion over  the long term. 
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4- 
14. Environment 

i 
1 -  

Rural roads accelera te  defores ta t jun  as a r e s u l t  of the  j- 

r 
expansion of  a g r i c u l t u r a l  land and the exp lo i t a t ion  of timber f o r  . 

firewood, charcoal  and building lumber. This leads t o  increased i 

s o i l  erosion,  lowering of the water t ab le ,  higher incidence of flood- I 
, - 

ing and/or drought, and el imination of - r l ld l i fe .  Roads a l so  

in tens i fy  land use, which can lead t o  the shortening of fallow periods 

and de te r io ra t ion  uf s o i l  f e r t i l i t y .  New irlputs such a s  f e r t i l i z e r s  

and pes t i c ides  contr ibute t o  chemical pol lu t ion  which mag become 

s i g n i f i c a n t  over t i m e .  Poor road design has of ten led  t o  flooding, 

erosion, timber damage and other  environmental damage i n  the immediate 

v i c i n i t y  of roads. 

D. Unanswered Questions and Issues  

The unanswersd questions and i ssues  a r i s i n g  from the U t e r a t u r e  

review t h a t  bes t  lend themselves t o  explorat ion during shor t  f i e l d  

v i s i t s  t o  evaluate r u r a l  road projec ts  a r e  mentioned below. 
h- 
e 

Additional questions, i ssues ,  and evidence t h a t  might be sought t o  

resolve them are c i t e d  i n  Chapter 111. 

1. Agricultural  production and crop composition 

o If road improvements were made but no measurable changes 
I i n  ag r i cu l tu ra l  output o r  crop composition occurred, what 

.I a r e  the  major cons t ra in t s?  - 

-- - 
-I 

i. 
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o Were poor farmers able to boost their production as a 
result of the road? Did they switch to cash cropping? - 

0 --- Are changes in agricultural output or crop composition 
that occur as a result of the road beneficial to low- - 
income people? - 

2. Technology 

Do the tech~lologies introduced following the provision 0 -  
of rural roads reach and benefit low-income farmers? 

3. A9ricultural service institutions 

o To arhat degree do roads actually increase extension 
visits.to and programs for smaller, poorer farmers? 

o Do rbads bring banking, equipment, repair and sim* 
services closer to poor farmers? 

4. Yon-agricultural business activig 

o How viable are the numerous small retail establishments -- 
set up immediately following the construction of the rural 
road network? 

o Are existinu local cottage industries able to survive 
following the introduction of roads and subsequent greater 
availability of non-local goods? - 

o Do tke business activities that arise as a result of the 
road contribute to basic human needs or do they generate 
superfluous consumption patterns? 

5. Employment 

o While agricultural and non-agricultural industries and 
commerce do arise via the introduction of a road, are 
the numbers employed sufficient to offset any employment 
Losses occasioned by the road and to make an impact on 
rural underem~loyment? 

o Do roads increase female employment or not? 



Land values, tenure and use 

o - Does displacement occur, an2 does it increase the dis- 
parity between rich ar.d p o w  and increase the number of 
landless in the region? 

Marketing patterns 

o What increased marketing activities are taken up by var- 
i o w  families according to their place on the income scale? 

Consumption patterns 

o Do roads create imbalances between production and consump- 
tion levels by stimulating proportionately greater in- 
creases in consumption? 

Health and nutrition 

o Do the rural poor take advantage of the better access to 
health facilities made possible by rural roads and expanded 
transport systems? 

o Do nutrition levels fall following a road-induced switch 
from subsistance to commercial farming, and for whom? 

Educa :ion 

o Do roads improve access to education? For whom and in 
what way? 

Community and family structure 

o Do rural roads strengthen or weaken family and community 
structure? 

Values 

o Do traditional values impede or facilitate the predicred 
impacts of rural roads, especially on the levels of 
agricultural production, crop composition and consumption 
of goods and services? 



' 13. Women 

o Roads tend t o  l i b e r a t e  women from t r a d i t i o n a l  va lues  and 
a c t i v i t i e s .  Do complementary programs accompanying the  1 
road p ro j ec t s  re inforce  t h i s  t rend  o r  c o n f l i c t  wi th  i t ?  I - -  

I - 
! 

o Following road in t roduc t ion ,  a r e  woraen vendors d i sp l aced~  
hy large-scale  merchants o r  do they take  advantage of 1 ! 
t ranspor t  t o  expand t h e i r  market a r ea s?  

I 
14. Migration. 

o Does t he  i n t roduc t ion  of low-volume r u r a l  roads r e t a r d  
o r  encourage migrat ion t o  urban a r ea s ,  and by whom? 

15. Environment, 

o Does t h e  impact of t h e  development unleased by t h e  
in t roduc t ion  of r u r a l  roads i nev i t ab ly  l ead  t o  de te r -  
i o r a t i o n  of farmland f e r t i l i t y ,  l ength  of t h e  fal& 
cyc le ,  and t h e  s i z e  of t h e  f o r e s t  and swamp area? 

E. Imp l i ca t i ons  

Some of  t he  broad impl ica t ions  of the  above impacts,and impact 

i s s u e s  f o r  planning f a c t o r s  such a s  i n s t i t u t i o n a l  s e t t i n g ,  road 

s e l e c t i o n  c r i t e r i a ,  t e chn ica l  design i s s u e s ,  choice cf  cons t ruc t ion  

technology, maintenance of roads,  ecc. a re :  

-- t h e  development of r u r a l  road p r o j e c t s  should be based as 
much upon s o c i a l  and environmental as upon economic f a c t o r s ;  

-- t he  t a r g e t  group t h a t  a r u r a l  road projec: is t o  assist should 
be defined and underst3od i n  s o c i a l ,  environmental end economic 
terms; 

-- achieving the des i r ed  impact(s) of a r u r a l  road p r o j e c t  i s  
I l k e l y  t o  depend as w c h  upon complenentary p rog ram to maxi- 
mize b e n e f i t s  and rnintmize nega t ive  imgact upon the t a r g e t  
group as upon t h e  d i r e c t  r e s u l t s  of t he  road p r o j e c t  i t s e l f ;  



-- p a r t i c i p a t l o n  of t he  t a r g e t  group he lp s  r e so lve  maay s o c i a l  and 
economic i s s u e s  involved i n  rural t2ad p r o j e c t s  and h e l p s  maxi- 
mize t h e  de s i r ed  impacts of p r o j e c t s  on t h e  t a r g e t  group; 

-- adequate b a s e l i n e  informat ion and l o n g i t u d i n a l  s t u d i e s  a r e  re- 
qu i r ed  t o  f a i r l y  a s s e s s  t he  s p e c i f i c  impacts of r u r a l  road 
p r o j e c t s  because such impacts t ake  shape over  r e l a t i v e l y  long time 
per iods .  



I. INTRODUCTION 

nBy of the  Studv 

The objec t ive  of t h i s  study is t o  a s sess  the  l i t e r a t u r e  on I - 
socio-economic and environmental impacts of low-voluuit r u r a l  roads i I 
i n  developing countr ies ,  i n  order to ideGtify those i ssues  which i- 

I 
I- 

a r e  unresolved and which requi re  fu r the r  examination and evaluation 
I 

by AID and other  development agencies. 

By design the study has been r e s t r i c t e d  to  an assessment of the  

soc ia l ,  economic and environmental impacts of r u r a l  roads. Engineer- 

ing, administrat ive,  and p o l i t i c a l  considerat idns,  except i n  so  f a r  

a s  they impinge on the socio-economic and environmental outcomes, 

a r e  not d i r e c t l y  addressed. 
1 

- 

- 

Dissa t i s fac t ion  with t r a d i t i o n a l  transpoyt investment (highways, - 

ra i l roads ,  and o ther  high volume systems) has prompted much discussion 

and recent  Implementation of a l t e r n a t i v e  (ye t  complementary) investment 
- - 

i n  low-volume r u r a l  roads. There e x i s t s  a l a rge  and growing body of 
- 

t heore t i ca l  and methodological l i t e r a t u r e ,  e s p e c i a l u  projec t  f eas ib i l -  

i t y  s tud ies ,  but r e l a t i v e l y  l i t t l e  has been wr i t t en  concerning a c t u a l  

projec t  r e s u l t s .  Documentation and analys is  of many impacts of r u r a l  

roads is random, va r i ab le  i n  qua l i ty  and r e l i a b i l i t y ,  and o f t en  prelimi- 

nary. This study reviews and synthesizes t h e  ava i l ab le  evidence. Part I 

" 

- 



serves as a n  in t roduc t ion ,  s u m a r i z i n g  examined impact s t u d i e s  i n  

terms of  approaches and r e sea rch  methodology used. P a r t  I1 sugges t s  

s p e c i f i c  impact c a t ego r i e s  and p re sen t s  and ana lyzes  evidence from 

t h e  l i t e r a t m e .  P a r t  111 summarizes t h e  major a r e a s  o f  agreement 

and d i sagreeoent  i n  the  l i t e r a t u r e ,  and i d e n t i f i e s  some imp l i ca t i ons  

f o r  AID planners  and eva lua to t s .  

I n  undertaking t h i s  s tudy ,  w e  have reviewed a s  many eva lua t i on  

s t u d i e s  a s  could be loca ted ,  a s  w e l l  as p e r t i n e n t  works i n  a p p r a i s a l  

methods o r  more gene ra l  approaches t~ road p ro j ec t s .  A bibl iography 

and l i s t  of  i n s t i t u t i o n s  and i nd iv idua l s  contacted a r e  provided i n  

t h e  appendix. 

B. Context of t he  Study 

1. H i s t o r i c a l  con tex t  

Although a h i s t o r y  of roads  and a t t i t u d e s  towards them is 

beyond t h e  sccpe of t h i s  paper,  a b r i e f  attemp is made below to  

p l ace  t h i s  s tudy  i n  h i s t o r i c a l  con-ext .  

I n  t h e  late 1950's and e a r l y  1960's. i n t e r n a t i o n a l  a i d  agenc ies  

took a broad and u n c r i t i c a l  view o f  t h e  impact o f  roads on economic 

development. This was apparen t ly  based on t h e  pioneer  exper ience  of 

t he  U.S. and o t h e r  developed c o u n t r i e s ,  where t h e  importance of  t h e  

expanding t r anspo r t  network i n  lowering t r a n s p o r t  c o s t s  and i n  rais- 

i n g  t h e  fnrmgate p r i c e s  of  farm produc ts  was of immense importance. 



Examp?.es of t h i s  view a p p l i e d ' t o  developing coun t r i e s  can be  seen 

the  s ta tements  below: 

"Largely because of the condi t ion  o f . t h e  
road, these  d i s t r i c t s  E h i e n g  Kham, Pong, 
Therng and Chiengkhawng , m a i l a n d l  a r e  
much l e s s  developed than the  r e s t  of t h e  
province . I' 1 

"It has s u f f i c e d  only the b r i e f e s t  con tac t  
with t h e  road t o  d i s s o l v e  t he  t r a d i t i o n  of 
c e n t u r i e s  t h a t  made f o r  i n e r t i a ,  i s o l a t i o n ,  
and detached contemplation....The whole 
country is  uni ted by t h i s  l i f i n g  c o r r i d o r .  
Products h i t h e r t o  deemed unsa lab le  f i n d  
purchasers.  A .  new 'sense of human d i g n i t y  
comes from t h i s  conquest of na tu re  which 
is shared a l i k e  by those who b u i l d  and those 
who use  t h e  roads.  E g a l i t a r i a n  sent iments  
flourish. ' '  2 

11 ... t he  p repa ra t i on  of a v i a b l e  base f o r  a 
modern i n d u s t r i a l  s t r u c t u r e  r equ i r e s  t h a t  
q u i t e  revolu t ionary  changes be  brought about 
i n  two non indus t r i a l  s ec to r s :  a g r i c u l t u r e  
and s o c i a l  overhead c a p i t a l ,  nos  t no.tably 
i n  t ransport ."  3 

k c h a e l  Moennan, Agr i cu l tu ra l  C h a n ~ e s  and Peasant Choice i n  a 
m a t  S a l a ~ e  ., (derkeley: Univers i ty  of Ca l i fo rn i a  Press.  19q8), 
p. 6. 

? i r g i n i a  Thompson, French Indo-China, (New York: NacMilfian Co., 
1937), p. 213. 

A 1 hlt Rostov, S tages  of Economic Growth, ( ~ a m b r i d g i i  Cambridge - 

t Univers i ty  Press ,  1960), p. 55. 
i 

- 
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".,.the one su re  g e n e r a l i z a t i o n t h a t  can be made 
about t h e  underdeveloped countr ies  is t h a t  imrest- 
ment i n  t ransport  and communications i s  a v i t a l  
fac tor .  "1 

The reasoning behind these ideas went back t o  Adam Smith: 

improved t ranspor ta t ion  extended the  market (giving access t o  more 

raw materials  and providing more potent ia l  consumers), making pos- 

s i b l e  an increased division of labor, which i n  turn increased 

productivity. I n  i ts  crudest but s trongest  form, Where roads go, 

progress goes. I' 

This concept encouraged in ternat ional  a id '  agencies t o  finance 

major t ransport  p ro jec t s  wlth the  expectation t h a t  they would 

open up a region, s t imulat ing economic development and improved 

soc ia l  conditions. I n  t h e  ea r ly  19509, AID prepared case s tudies  

of the  e f f e c t s  of t ransport  on economic development which imputed a 

cen t ra l  r o l e  t o  t ransport .  Other s tud ies  blamed lack  of transport  

fo r  the  f a i l u r e  t o  exploi t  high-yielding crops i n  two countries. 2 

IE. K. Hawkins, Road and Road Transport i n  an Underdeveloped Count=, 
(London: Colonial Office, l962), p. 26. 

2Richard L. Braida, et. al . ,   h he Role of AID i n  t h e  Development of 
Sahel Transportation Infras t ruc ture ,  " (Draft) (Washington: U.S. Depart- 
ment of Transportation, Office of In ternat ional  Programs, 1978). 



paid to low-volume roads, trhich were further handicapped by lack 

I of political appeal or "show" value. In at least one case, funds 

which had been allocated for feeder roads were transferred to main 

highways due to opposition of government dnietries. 1 

In the mid-19601s, more careful analyses 

2 
of roads to be disappointing. Consequently, 

praisal methods were utilized, .ncluding road 

calculation of internal rates of ~ e t u r n . ~  At 

showed tha effects 

more stringent ap- 

user savings and 

the same time, how- 

ever, there was a change in emphasis from major roads to feeder 

roads as past of a more.genera1 change in focus from national 

economic development towards rural development. Thks had been 

brought about by increasing pessimism over population trends, 

urbanization and, more specifically, little evidence of beneficial 

side eft ects of inter-city road c~,.~rruction.~ These two trends, 

appraisals utilizing road user savings and a switch in emphasis to 

rural roads, were brought about by a sense of dissatisfaction with 

- 

'~erman G. van der Tak and Jan de Weille, Reappraisal of o Road 
Project in.'Iran, World Bank Staff Occasional Papers, no. f (Baltimore: -- 
The Johns Hopkins University Press,. 1969). - 

3~orld Bank report on selected highway projectu. 

- 

I .. 4~hris Edwards. "Soma Fzobl- o f  Evaluating Inve~s~ertt~ %n Rur.1 
r -  J Transport", I n  Transport Planning in the Xtevelopins Countries (London: 
3, k 
z ? ~  ., Planning and Tramport Raaearch lrud Clnnputation, 1978). +,:,+* > 
% . 1 ; 3 t ,  - ,  i 
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the  recognized impact of previous highway p ro j ec t s  i n  developing 

count r ies .  The trends, however, were cont rad ic tory  because road 

user  savings do not  f u l l y  r e f l e c t  "developmeat" and the re fo re  are 

an  inadequate means of measuring the  impact of r u r a l  road p r o j e c t s  

i n  developing count r ies .  

I n  the 1970's t h i s  con t r ad ic t ion  and t h e  f a i l u r e  of t r a d i t i o n a l  

road p ro j ec t s  t o  b e n e f i t  t h e  r u r a l  poor, who were increas ingly  
< 

becoming the  e x p l i c i t  t a r g e t  benef ic ia ry ,  became more apparent.  

Non-transport c o n s t r a i n t s  on developnont began ra be seen as being 

1 2 c 
more important than had previously been recognized as wel l .  

As a r e s u l t ,  t he  emphasio i n  t h i s  decade has been t o  consider  roads 

as one a spec t  of comprehensive, o r  " in teara  ted'", r u r a l  development 

2 
pro jec t s .  It was thought, and r e c e n t  experience confirms, t h a t  

r u r a l  road p ro j ec t s  a r e  most successfu l  where the re  is an  at tempt  

a t  in t eg ra t ed  o r  complementary development, wi th  t h e  road cons t i t u -  

t i n g  but  one of s eve ra l  e s s e n t i a l  se rv ices .  These may include 

4.r. Corbett ,  "The Implementation of a Socio-economic P r i o r i t y  
Ranking Scheme i n  t he  Evaluation of Ethiopian Rural Road 
Programmes," i n  Planning, Transport  Plannine and Highwa!, Design 
i n  Developing Countr ies  (London: Planning and Trans?ort Research 
and Computaticn, 1977). 

! %or example, w i th in  the  World Bank, 80% of lending for  rural 4- 
I roads i s  now p a r t  of ;?gr icu l tura l  o r  i n t eg ra t ed  rural development 

- pro jec t e ,  where roads s e r v e  a p a r t i c u l a r  complementary funct ion.  1 .  
i 

x 
i 
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market reform (including pr ice  guarantees, marketing information, 

provision of s torage  f a c i l i t i e s ,  and organizat ion of cooperatives),  

land reform, the provision of ag r i cu l tu ra l  inputs  and c red i t s ,  and 

i r r i g a t i o n ,  extension, education, and hea l th  services .  It has  been 

pointed out  t h a t  even t h i s  more integrated approach tends t o  s u f f e r  

from s impl i f ica t ion .  Speci f ica l ly ,  the re  i s  a tendency by some to  

replace the "roads equal development" equatton with "roads p lus  

a g r i c u l t u r a l  extension equals development." 

To overcome t h i s  and other  oversimplified equations, appra i sa l  

and evaluation methods a r e  beginning t o  become broader once more, 

eschewing the  narrow focus on road user  savings of the 1 9 6 0 ' ~ ~  

but a t  the same time beSng more systematic and sophis t ica ted  than 

was the broad, op t imis t i c  focus of the 1950's. This has been 

accelerated by atternp'ts to  take i n t o  account s o c i a l  and d i s t r ibu-  

t iona l  consequences, such a s  t h e  spread 'of diseases,  ethnic d is -  

inregra t ion o r  in t ra-  A d  inter-nat ional  exp1oitaelon.' Since 

%or s p e c i f i c  discussions see: on spread of diseases,  Hughes - 
and Hunter i n  M. Taghl Fawar  and John P. Milton, eds., The Careless 
Technology, (Garden City, NY: The Natural History Press, 1969); - 
on e thn ic  d is in tegra t ion ,  see  Shelton Davis, Victims of the  
Miracle, (Cambridge: Cambridge University Press, 1977); axid on - 
i n t r a -  and in ter -nat ional  exploi ta t ion ,  :.ae P ie r s  Blaikie et al., 
"The Relat ion of Transport Planning . t o  Rural Development,: The 
Implications of Road Construction in  Nepai. *' i n  Planning, Trans- 
p o r t  Planning and Highway Design i n  Develop*ng Countries, (London: 
Planning and Transport Research and Computation, 1977). - 
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the mid-1970's income d i s p a r i t i e s  between c las ses  o r  groups showed 

l i t t l e  s ign  of closing, and there  has been g r e a t  coneern about the  

1 
d i s t r i b u t i o n  of benef i t s  from road projec ts .  Transport economists 

who have focused on savings to present  users  i n  indust r ia l ized  

countr ies  have had to  i-ethink appra isa l  techniques so  a s  to  emphasize 

generated t r a f f i c ,  producers surplus  benef i t s ,  and analyses of the  

whole socio-economic s t r u c t u r e  of a r u r a l  ar&ib2 B r i t i s h  researcn- 

ers, especial ly,  have emphasized tfie need f o r  regional  socio-economic 

s tudies  t o  iden t i fy  cons t ra in t s  on development, both within and 

without the transport  sector .  3 

These changes i n  approach t o  road projec ts  have a l s o  meant a 

g rea te r  emphasis on f i e l d  evaluat ions of completed road p ro jec t s  

(ex-post) a t  the expense of theore t i ca l  appra isa l  methods (ex-ante). 

However, the f i r s t  attempt a t  a survey of road evaluations found 

barely a dozen avai lable  accounts .4 Several major in te rna t iona l  

ass is tance  agencies have recently completed o r  a r e  undertaking 

'see Edwards, "Evaluating Investments i n  Rural Transport ,I' and 
Blaikie,  e t  a l . ,  "Road Construction i n  Nepal." 

 o or be t t, "Ethiopian Rural Roads ~rogr-es  ." 
' ~ l a i k i e ,  e t  a 1  . , "Road Construction i n  Nepal," and Edvqrds, 

"Evaluating Investments i n  Rural Transport. " 

4 ~ e o r g e  V. Wilson e t  a1.. The Impaet of Hiahway Investment on 
Development. (Washington: The Brookings I n s t i t u t i o n ,  1966). 



in-depth evaluations of road impact i n  developing countr ies  u t i l i z -  I 
ing basel ine s tudies ,  s o  tha t  i t  is only i n  the  l a s t  few years t h a t  I - 
evaluations have begun to feed back i n t o  appra isa l  approaches. 1 

2. Working de f in i t ions  

Every road d i f f e r s  i n  its functions and charac te r i s t i c s .  

As a r e s u l t ,  the attempt to  categorize roads is bound to be some- 

what a rb i t r a ry .  Y e t  w e  can think of a contiau.um of land t ranspor t  

I- 1 
P -  

routes, ranging from footpaths and ox- t r a i l s  t o  farm-to-market 

roads, v i l l a g e  access roads, secondary roads, and a r t e r i a l  highways. 

Surprisingly,  there  is subs tan t i a l  agreement i n  the l i t e r a t u r e  I .  

concerning road d e f i n i t i o n  by function although not by name. 

Generally such agreement cons i s t s  of a three-fold c l a s s i f i c a t i o n  

system f o r  r u r a l  roads, correspondence between which is evidenced 

i n  table  1. 

'see B r i g i t t a  Mitchell  and Xavier Rakotonirina, "The Impact of the 
Andapa-Sambava Road," (The World Bank and the Democratic Republic of 
Madagascar, 1977) and Adhemar Byl. "The World Bank Group and Rural 
~ o a d s "  i n  Planning, Transport planning and Highway Design i n  Develop- 
ing Countries (London:. Planning and Transport Research and Computation, 
1977). 



Table 1 : Three Sunnested Class i f i ca t ion  Sv- f o r  RU- 

Rural a r t e r i a l s /  
connectors 

(Generally pa r t  of in- 
tegrated network; connect 
centers  of subs tan t i a l  
population and economic 
ac t iv i ty )  

Rural col lec torsk  
feeders 

(Serve minor popula- 
t ion o r  economic 
centers  of a c t i v i t y ,  
channel loca l  t r a f -  
f i c  i n t o  the  a r t e r i a l  
system; no through 
t r a f f i c )  

Rural l o c a l  roads 

(Serve s ingular  o r  
small groupings of 
farms, residences, 
o r  businesses) 

World Bank 2 

Class I 

(Major roads which 
a l s o  f u l f i l l  a 
r u r a l  access 
function) 

Class II 

(Feeder roads 
connecting 
v i l l a g e s  and 
small markets 
with l a rge r  
regional  cen- 
t e r s  o r  major 
t ransport  a r -  
t e r i e s  o r  both) 

Class I11 

(Farm-to-mar- 
ke t roads) 

Cornwell 3 -- 
Secondary roads 

(Dis t r ibutor  road 
which serves  as an 
important l i n k  i n  
the t ranspor t  network, 
carrying a s i g n i f i -  
cant proportion of 
through t r a f f i c )  

Local d i s t r i b u t o r  
roads - 
(Perform both l o c a l  
and through t r a n s i t  
functions) 

Feeder/collector  roads 

(Give access t o  the  
bordering r u r a l  a rea  
but do not general ly 
serve through t r a f f i c )  

I J.P. Zedalis ,  "Classif icat ion of Rural Roads." (k'ashington: 
USAID, 1979), p. 2. 

2wtche11* "Andapa-~ambava Road. " 

3 ~ . ~ .  Cornwell, "Some Aspects of the Xeasurement of the Impact of 
Feeder Roads i n  West ~ f r i c a "  i n  Transport Planning i n  Developin& 
Countries (London: Planning and Transport Research and computation, 
1978). 



The major d i f ference  between the evaluat ion of highways and 

t h a t  of r u r a l  o r  development roads is  t h a t ,  i n  the analys is  of the  

farmer, emphasis is placed on t ranspor t  economics ( t r a f f i c  generated, 

user cos t s  savings, e tc . )  while broader economic and s o c i a l  con- 

s idera t ions  have been t r a d i t i o n a l l y  of secondary i n t e r e s t .  The 

reverse is usually t rue  i n  the analys is  of r u r a l  roads, where the 

,dqmct  is much more d i f fuse ,  with induced changes i n  a g r i c u l t u r a l  

and non-agricultural production, heal th ,  education and o ther  

se~nt ices ,  and s o c i a l  and environmental e f f e c t s .  This d i f ference  

between a primari ly economic impact and a primari ly s o c i a l  impact 

is  accentuated i f  the  low-volume road is  i n  a developing country 

which has only a rudimentary road network. 
1 

Our i n t e n t  has been t o  concentrate on low-volume r u r a l  roads, 

corresponding t o  the  second and th i rd  ca tegor ies  summarized above. 

However, because of the necessary a r t i f i c i a l i t y  of any ca tegor iza t ion  

of roads, the  imprecision of many s tud ies  a s  to  the t r a f f i c  volume 

and function of the road, and the comparative thinness of the l i t e r a -  - 
ture ,  s tud ies  of higher volume r u r a l  roads corresponding to  the  AID 

'1n Mesico, "social roads" a r e  those r u r a l  roads whose conne- 
quences are primari ly soc ia l  and p o l i t i c a l  r a the r  than economic 
(as wlrh r u r a l  penetrat ion roads). See Henry H. S te iner ,  " ~ e x i c a n  
Socia l  ~ o a d s , "  In ternat ional  Development Review, VfII 3 (1966),  p. 21. 



r u r a l  a r t e r i a l  category have a l s o  been included i n  t h i s  study: 

Including t he se  roads,  which provide r u r a l  d i s t r i b u t o r  and farm-to- 

market func t ions ,  provides  va luab l e  h i n t s  a s  t o  t h e  types  of i s s u e s  

and ques t ions  t h a t  should be  explored,  and d a t a  and conclusions 

t h a t  could be a t t r i b u t a b l e  t o  low-volume roads.  Reviewing t h i s  

broader  range of types of roads,  f o r  example, throws more l i g h t  on 

t h e  i s s u e  of whether t he  impacts of va r ious , l and  t r a n s p o r t  r o u t e s  

d i f f e r  more i n  degree than i n  kind. A s  descr ibed below i n  P a r t  11, 

d i f f e r e n t  types  of roads,  s e rv ing  d i f f e r e n t  primary func t i ons ,  m Y  

have oppos i te  impacts on some f a c t o r s  such a s  migrat ion.  

C. Eva lua t ive  Approaches and Methodologies 

1. Evaluat ive approaches examined 

This s e c t i o n  reviews, i n  genera l  terms, t h e  va r ious  

approaches u t i l i z e d  i n  eva lua t i on  of  road p r o j e c t s .  These are not  

mutual ly  exc lus ive ,  and a r e  he re  d i s t inguished  from assessment 

methods (e .g .  road u se r  sav ings ,  producer surplus) .  

a. S i t e  i n spec t i ons  

Probably t he  most Frequent approach t o  t h e  eva lua t i on  
,I 

of  road p r o j e c t s  is a pos t -pro jec t  v i s u a l  inspec t ion ,  inc lud ing  
, 
f -  1 

1 - 



ad hoc conversations with o f f i c i a l s  o r  opportuni ty samples. 1 

This  method has t he  advantages of being cheap, not  requi r ing  

e l abo ra t e  equipment and providing r e s u l t s  ~ I I  a s h o r t  period of 

time. Its disadvantage is t h a t  t h e  q u a l i t y  and type of information 

gathered depends g r e a t l y  on the  i n v e s t i g a t o r s  and t h e i r  knowledge 

of t he  a r ea  and which interviewees happen to  be a v a i l a b l e ,  making 

systematic  comparisons between p ro j ec t s  d i f f i c u l t .  

b. Ques t ionnai re  survevs 

When ou t s ide  consu l t an t s  a r e  asked t o  ca r ry  o u t  evalua- 

t i o n  s tud ie s ,  they tend to  be a b i t  more systematic  and to  u t i l i z e  

some form of These surveys can be c a r r i e d  ou t  r a t h e r  

quickly,  a r e  quan t i f i ab l e ,  r e p l i c a b l e  and comparable t o  o the r  s t u d i e s ,  

le.g. Hoskins - Western - Sonderegger, Inc. "Final  Report: Labor 
In tens ive  Road Program, Small F a n w r  Development P ro j ec t ,  Haiti", 
1978; Daniel Shaughnessy e t  al., "Special Evaluat ion o f  t h e  USAID 
CARE Food f o r  Rel ief  Work Program" (Washington: USAID, 1978) ; and 
ROCAP, "Economic Evaluation of Three In t eg ra t ion  Roads Financed with 
ROCAPICABEI Funds" (A ROCAP Report, J u l y  20, 1977). 

'for example, s e e  James A.S. Blair, "The Regional Impact of a Few 
Highway i n  S i e r r a  Leone," Afr ican Environment 111.; Richard A. E l l i s ,  
et al., "Liberia  Rural Roads Study, Vol. I1 Socio-Economic Basel lna 
Xeport" (Washington: Checchi and Co., 1975) ; Hughes in  EdtJin T. Baefele,  
ed., Transport and National  Goals, (Washington: The Brookings I n s t i t u -  
t i on ,  1969); USAIDIPhilippines P rov inc i a l  Development, "Rural Roads 
Evaluat ion project"  (Phi l ipp ines  : USAID, 1978). 



and a r e  amenable t o  a v a r i e t y  of s t a t i s t i c a l  treatments.  Question- 

na i r e s  can be administered by' l o c a l  people a f t e r  b r i e f  . t ra ining,  

thereby overcoming language problems. They can be administered t o  

households, v i l l a g e  o f z i c i a l s ,  adminis t ra tors ,  t r anspor t e r s ,  t r ade r s ,  

and entrepreneurs.  Samples can b e  chosen t o  represent  income cate-  

gor ies ,  occupation, education, s p a t i a l  o r  time r e l a t ionsh ips  t o  

roads, socio-economic o r  e thnic  groups, o r V a n y  of numerous o the r  

va r i ab l e s  which might be r e l a t ed  t o  t he  impact of roads. Interview 

forms can probe d a ~ o g r a p h i c s ,  occupation, land tenure, household 

income ( i n  cash and i n  kind),  a g r i c u l t u r a l  production, marketing 

pa t te rns ,  t r a v e l  and migrat ion,  remit tances from migrants,  s o c i a l  

pa r t i c ipa t ion ,  s e rv i ce  u t i l i z a t i o n  (education, hea l th ,  a g r i c u l t u r a l  . 

extension, c r e d i t ) ,  a g r i c u l t u r a l  innovation (use of f e r t i l i z e r s ,  

high-yield v a r i e t y  seeds) ,  household a s s e t s ,  a t t i t u d e s ,  and per- 

cept ions.  Framing quest ions t o  maximize r e c a l l  o r  repeated adminis- 

t r a t i o n  of ques t ionnar ies  can gauge changes over time i n  income, 

land tenure, t r a v e l  pa t t e rns ,  s e rv i ce  u t i l i z a t i o n ,  production and 

marketing pa t t e rns ,  and household a s s e t s .  Forms may be one page 

long, r equ i r ing  th ree  o r  four minutes t o  answer, o r  multi-page, 

requi r ing  30-40 minutes o r  more. 



The chief  disadvantages of ques t ionnai re  surveys a r e  the  

s u p e r f i c i a l i t y  and poor r e l i a b i l i t y  of d a t a ,  e spec i a l ly  i f  the  

i nves t iga to r s  a r e  not  f ami l i a r  with the a rea ,or  i f  interviewers  

a r e  government representa t ives  o r  seen a s  in t imida t ing  by those 

being interviewed. For example, one Berger s tudy noted t h a t  i n  

Thailand v i l l a g e r s  were o f t e n  fr ightened by the  interview,  which 

was administered by government r ep re sen ta t ives  i n  an a r e a  of 

a c t i v e  t e r r o r i s t  ac t iv i ty . '  They were e spec i a l ly  h e s i t a n t  on 

quest ions dea l ing  wi th  crops planted and so id ,  l abo r ,  and o the r  
- - 

economic sub jec t s .  The au thors  maintain t h a t  t h i s  had l i t t l e  e f f e c t  

on the subs t an t ive  r e s u l t s  of t he  survey, but  any one f ami l i a r  with 

the  a r ea  must take  t h i s  with a g r a i n  of s a l t .  

I t  is imperative t h a t  ques t ionnai res  be modified f o r  each 

a r e a  surveyed, t h a t  coding begin i n  t he  f i e l d  s o  a s  t o  t u rn  up 

problem a reas  a s  soon a s  poss ib le ,  t h a t  they be administered by 

persons who w i l l  enjoy good rappor t  wi th  respondents,  and t h a t  

they be in t e rp re t ed  and administered by those with knowledge of 

the  area.  

i 1 Louis Berger In t e rna t iona l ,  "Study of Transport Investment and 5 
I 

Impact on Dis t r ibu t ion  of Income i n  Remote Areas, Phase I Final Report," 

i E. Orange, N.J .  : Louis Berger, In t e rna t iona l ,  1979). p. 5-13. 



c. Analysis  of production/consumption p e t t e r n s  

To determine t he  mechanisms by which a road induces 

development, Shoaib attempted t o  i s o l a t e  t h e  impact of  a road from 

t h a t  0.f o t h e r  f a c t o r s  which i n f luence  deve1,opment. He used a s  a 

po in t  of depar ture  t h e  i n t e r n a l  rate of r e t u r n ,  paying p a r t i c u l a r  

a t t e n t i o n  t o  t h e  t r a f f i c  composition. Next, he  s t ud i ed  t he  region 

se rved  by t h e  road (not  only t h e  reg ion  t raversed  b u t  i t s  ramifica- 

t i o n s  o r  network e f f e c t s ) .  F i n a l l y ,  he  s tud ied  p a r t i c u l a r  c rops ,  

economic a c t i v i t i e s ,  and r u r a l  reg ions  i n  o rder  t o  t r a c e  t h e  e f f e c t  

of  reduc t ions  i n  t r anspo r t  c o s t s  through the  economic system, a t  t h e  

l e v e l  of t he  ccnsumption and product ion u n i t s ,  t ak ing  i n t o  account 

d e t a i l e d  production processes ,  p r i c e s ,  and demand condi t ions .  

The ques t ions  h e  asked were: (1) mat a r e  t h e  c h a r a c t e r i s t i c s  of 

t h e  reg ion  and how i s  development a f f e c t i n g  i t ?  (2) What f a c t o r s  

i n f l uence  t h i s  development? (3) what was t he  i n f l uence  of roads 

r e l a t i v e  t o  o the r  f a c t o r s ?  (4) What a r e  t h e  c o n s t r a i n t s  t o  deve- 

lopment and s p e c i f i c a l l y ,  t o  f u l l  u t i l i z a t i o n  of roads? (5) What 

a l t e r n a t i v e  a c t i o n  and investment programs, inc lud ing  roads,  

would have r e s u l t e d  i n  a h igher  development impact? 
1 

1 

j . World Bank r e p o r t  on s e l e c t e d  highway p ro j ec t s .  



Thi s  type of eva lua t i ve  approach i s  d e t a i l e d ,  in-depth, and 

i n s i g h t f u l ,  y e t  i t  i s  a l s o  time-consuming and c o s t l y .  The d i s -  

advantages could be overcome t o  some e x t e n t  by ca r ry ing  o u t  such 

eva lua t i ons  f o r  reg ions  r a t h e r  than f o r  i nd iv idua l  roads.  

d. P o l i t i c a l  economic a n a l y s i s  (power relationshipn) 

An extension of t h e  previous approach is  t o  cons ider  

t h e  p o l i t i c a l  and economic con t ex t ,  s p e c i f i c a l l y  n a t i o n a l  power 

r e l a t i o n s h i p s ,  o r  a s  Davis pu ts  it, "looking a t  

top down in s t ead  of t h e  bottom up."' Davis has 

s tudy  on Braz i l ,  po in t i ng  o u t  t h e  r o l e  of roads 

roads from t h e  

done t h i s  i n  h i s  

a s  p a r t  of  a l a r g e r  

e x p l o i t a t i v e  p a t t e r n  i n  t h e  d e s t r u c t i o n  of t he  Amazon f o r e s t ,  s o i l s ,  

and indigenous populat ions .  Rather  than i n t e r n a l  r a t e s  of  r e t u r n ,  

he  focuse t  on t he  l a r g e r  e f f e c t s  upon t h e  environinent and e t h n i c  

groups. 

B l a ik i e ,  et  a l . ,  analyzed t he  e f f e c t s  ~f t h r ee  r u r a l  a r t e r i a l s  

i n  wes t  c e n t r a l  Nepal from t h i s  broad po in t  of view., concluding 

l ~ a v i s ,  Victims, 1977. 



- 
t h a t  the  roads had marginal p o s i t i v e  e f f e c t  on production due t o  con- 

s t r a i n t s  l a r g e l y  ex t e rna l  t o ,  or.beyond t h e  con t ro l  of ,  t he  l o c a l  

economy. These c o n s t r a i n t s  included populat ion pressure,  ecolog- 

i c a l  dec l ine ,  p r imi t ive  a g r i c u l t u r a l  technology combined with 

inadequate c a p i t a l  surp lus  f o r  investment i n  new technology, corn- 

mekcial dominatii-n by India .  and the  ~ e n e r a l l y  e x p l o i t a t i v e  na ture  

of t h e  Nepali  p o l i t i c a l  economy. I n  f a c t ,  ga ins  from the  roads were 

genera l ly  skewed t o  Indian manufacturers and t h e  r e l a t i v e l y  closed 

commercial c l a s s .  

Edwards u t i l i z e d  a similar a n a l y t i c a l  approach i n  Bangladesh, 

concluding pes s imis t i ca l ly  t h a t  r u r a l  roads have had only a small 

p o s i t i v e  impact on development. For the  most Dart, provis ion 

of roads has cont r ibu ted  t o  t he  widening of income d i s p a r i t i e s  

and t h e  concent ra t ion  of c a p i t a l .  In f a c t ,  the  n e t  e f f e c t  on t h e  

employment and income of t he  poorest  is l i k e l y  t o  be de1et;erious. 

H e  no tes  t h a t  road p r o j e c t s  w i l l  cont inue t o  be  popular not  be- 

cause of economic reasons but because government o f f i c i a l s  d e s i r e  

g r e a t e r  access  t o  a l l  p a r t s  of t h e  country; donors l i k e  the  "show" 

e f f e c t s ,  t h e  ea se  of administer ing such programs, and t h e  ties they 

forge  wi th  t h e  donor country; landed farmers bene f i t  from access  

' ~ l a i k i e ,  e t  1 "Road Cons t ruce  ion  i n  Nepal ." 



t o  government c r e d i t ,  supplies  and a ran t s ,  and increases i n  land 

rents ;  and the mi l i t a ry  and pol ice  gain g rea te r  mobility f o r  

secur i ty  and l a w  enforcement act ion.  1 

e. Comparison of ex-ante and ex-post observation 

Ideal ly ,  i n  order  t o  most accurately e s t ab l i sh  the 

na.ire and degree of projec t  impacts, d a t a  on the  t a r g e t  area 

should be acquired p r i o r  and subsequent t o  projec t  implementation, 

and a comparison made. Baseline da ta  prol)ides the benchmark 

from which the changes associated with p ro jec t s  cnn be measured, 

enabling atvaluation to  go beyond general  statements about gross 

impacts. However, such s tud ies  a r e  c o s t l y  and i t  requires  an- 

t i c ipa t ion  and prec ise  planning t o  execute the basel ine survey 

before the projec t  g e t s  underway.. The a e r e  f a c t  of requi r in!  two 

s tud ies  many years apa r t  is perhaps a s u f f i c i e n t  obs tac le  i n  it- 

s e l f .  

The bes t  example of t h i s  approach developed following the dis-  

covery by one evaluator  of a base l ine  study undertaken by another 

research team. This occurred in Madagascar, where a French team, 

using an extensive quest ionnaire survey, ca r r i ed  ou t  a d e t a i l e d  

twelve-month study of the  Andapa Basin i n  1964-65. Five years  

%dvards, "Evaluating Inves rncnts  i n  Rural   ran sport . " 



later, the World Bank financed an unrelated rural roads project 

in the area. Quite by accident, a World Bank staff member dis- 

covered the existence of the original survey data, leading to a 

five-month re-study in 1975, In addition to measuring standard 

outputs such as road user savings and-producer surplus, the Bank 

team also measured socio-econcmic impacts such as the degree to 

which transport savings were passed on to producers and consumers, 

changes in income and income distribution, and changes in con- 

sumption pattetns. The study notes that the affected populations ' 
perceptions are often more ?.portant than the scientists' measure- 

ments in answering questions such as,llwhat is a farmer's threshold 

of risk aversion?" and,@'~t what point will changes in transport 

affect behavior?" The study also notes the importance of invoiving 

local investigators and institutions to ensure follow-up evalua- 

This restudy approaches tko ideal of road impact studies, - 
having a well-defined geographic area in which no roads existed 

previous to the project, excellent baseline data, and a relatively 

broad analysis of the regional economy. In regard to the latter, - 

and in support of the conclusions of Davis, Blaikie, st al., and 
{, 

I- 

3- 

Edwards, the study argues convincingly that one of the least I 
1 .- 

recognized reasons for misleading project return estimates is : t 

inadequate definition of the ex-ante situation, especially of - - 
- 
- 

bitchall, "Andapa-S&ava ~oad. " . - 
,," ,', 
T .  a .  
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- 
e x i s t i n g  s y s  tem cons t r a in t s .  Strengthening t h e  ex-antelex-post - 

evalua t ion  approach would be the  use  of a con t ro l  a r e a  to  sug- 

ges'i what would have happened had t h e  road never been b u i l t . '  In- 

f luences  e x t e r n a l  t o  t he  road could more l i k e l y  be i so l a t ed .  

i c a l  d i f f i c u l t y ,  i n  p r a c t i c e  t h e  b e s t  s o l u t i o n  may be t o  compare 

Before 

Af t e r  

s i t e s  with d i f f e r e n t  degrees of access  ( t o  roads) over  time, care- 

f u l l y  taking i n t o  account thc  demographic, s o c i a l ,  and economic 

s e t t i n g s .  1 

Of course,  no two a r e a s  are exac t ly  a l i k e .  Given t h i s  methodolog- 

road 

road 

f .  Anthropological and economic fieldwork 

no road 
(cont ro l  a r e a )  

no road 
(cont ro l  a rea)  

This approach,'participant-observation coupled with 

in t ens ive  economic ana lys i s ,  is p a r t i c u l a r l y  effect ive '  and could be 

2As cont ras ted  to  surveying, f o r  example. i t  i s  e a s i e r  t o  b u i l d  
t r u s t  with key informants over  time and t o  repeat  observa t ions  u n t i l  
an ac t ion  o r  impact is c l e a r l y  understood. The methods t b a t  appear - . 
most l i k e l y  t o  provide the  needed da t a  during f i e l d  v i s i t s  of  f o u r  
t o  s i x  weeks include surveys, use o f  key infonnants,  and anthro-  - 

pologica l  and economic f ie ldwork drawing upon e x i s t i n g  da ta ,  observa- - 

t i o n  and in temiews.  In essence. t h i s  would be a combination of the 
survey and anthropologica l  and economic fieldwork ca t egor i e s  a b k  
with both compressed i n t o  the s h o r t  time period ava i lab le .  

, , _  



expected t o  y i e l d  t h e  most r e l i a b l e  data .  Insofar  as a: could 

a sce r t a in ,  however, i n  regard t o  r u r a l  roads, i t  has never been f u l l y  

ca r r i ed  out .  It has been bes t  approximated i n  s t u d i e s  done by Mitchel l  

in t h e  World Bank Andapa Study, Blair i n  t h e  S i e r r a  Leone study, and 

Brokensha i n  t h e  Kenya d r a f t .  l 

A World Bank s tudy of r u r a l  development i n  Yucatan concentrated i n  

p a r t i c u l a r  on t h e  road ' s  impact on women. The s tudy had t h e  bene f i t  of 

a previous c l a s s i c  s tudy of t h e  same v i l l a g e  by Redfield and V i l l a  Rojas 

i n  the  1930's. The s tudy found t h a t  t h e  road provided not  an escape 

through migration but  an opportuni ty f o r  enlarging women's po ten t i a l  

through in t roduct ion  of new ideas ,  education, medical ca re  and economic 

a l t e r n a t i v e s  t o  maize cu l t i va t ion .  In  p a r t i c u l a r ,  i t  was noted t h a t  

t h e  road ' s  impacts on sex r o l e s ,  values and family l i f e ,  as women 

married later, had fewer ch i ldren  and ca r r i ed  on more a c t i v i t i e s  ou t s ide  

t h e  home. 

This s tudy a l s o  suggests  a means of overcoming t h e  major disadvantage 
1 

of anthropological-economic fieldwork f o r  p ro j ec t  evaluat ions,  namely, 

t h e  time required f o r  each study. This remedy would be t o  u s e  an thropologis t s  

1 l ~ e e  Mitche l l ,  "Andapa-Sambava Road; I' Blair, "Impact of a New Highway 
i n  S i e r r a  Leone ," 1978 ; David Brokens ha, et  at., "Kenya Draft  (Washington: 
Devre. , 1979). 
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who have already done fieldwork i n  the  region a s  pa r t  of a project  

evaluation team. 1 

2. Impact assessment c r i t e r i a  

Two trends a r e  i n  evidence today with respect  to  the . 
introduction of r u r a l  roads i n t o  an area and considerat ion of t h e i r  

impact. F i r s t ,  as'mentioned e a r l f e r ,  increasing recognit ion is being 

given to  the non-economic e f f e c t s  bf r u r a l  roads. Second, the 

provision of r u r a l  roads has increasingly become but one component 

of comprehensive r u r a l  development projects .  The combined r e s u l t  of 

those trends has been an attempt i n  recent  years t o  go beyond the  

t r a d i t i o n a l  methodologies of appra isa l  and evaluation i n  order  t o  

adequately assess road impacts. 

l ~ i n d i n g  anthropologists and other  s o c i a l  s c i e n t i s t s  with 
- I 

such experience is not always easy, but seve ra l  avenues a r e  avai lable  
f o r  doing so. Perhaps the most f r u i t f u l  i s  t o  use the grapevine among 

I 

- i t  

major in te rna t iona l  and ~ ~ a t i o n a l  assis t a m e  i n s  t i  tu t ions ,  add founda- 
- + 

!I 
t i ons  t o  locate a s o c i a l  s c i e n t i s t  with the r e q u i s i t e  exper ence 

6 ,  Another i s  t o  check with the American Society of Anthropolo ists 1 e (which has a consulting ros te r ) ,  other  professional  associa  , ions and 
k various o ther  non-governmental orgadiza t ions  . A t h i r d  avenue is to  1 seek the needed experience from pr iva te  firms such a s  the I n s t i t u t e  

I f o r  Development Anthropology, Socia l  Systems Analysts, etc. Another - 

source of  such experience, of course, i a  the un ive r s i t i e s ,  spec ia l ly  i i f  they tend t o  have a regional  focus i n  t h e i r  in ternat iona  develop- 
! nrent work and experience. 

I 



The two bas i c  q u a n t i t a t i v e  methods of measuring road b e n e f i t s -  I- 
road user  savings and 2roducer surp lus ,  ana t h e i r  advantages and 

disadvantages--are b r i e f l y  summarized below. 

a .  Road user  savings 

Road user  savings is a quan t i f i ab l e  measure used by 

many i n s t i t u t i o n s ,  including the  World Bank, and endorsed by t h e  

OECD f o r  roads i n  a r eas  where c c r r e n t  and projected economic a c t i v i t y  

is s u b s t a n t i a l .  Road user  savings focuses on t r a f f i c  volume and 

c o s t  of t r anspor t  se rv ices ,  and i s , gene ra l ly  more appropr ia te  f o r  

higher  volume highways. Benef i t s  a r e  estimated i n  terms of t he  

d i f f e r ence  i n  opera t ing  c o s t s  between t h a t  of normal t r a f f i c  

( i . e . ,  t r a f f i c  t h a t  would occur i r r e s p e c t i v e  of road improvements) 

on the  new road and t h a t  on an a l t e r n a t i v e  road o r  the  road before  ! 

improvement, whichever is lower. To t h i s  is added the  b e n e f i t  

associated with generated t r a f f i c  ( i .e . ,  t h e  add i t i ona l  t r a f f i c  

induced by the  investment). The va lue  of time iav ings  of d r i v e r s  

and passengers may o r  may not  be included. Increased production as 

a r e s u l t  of t he  road is not  counted, inasmuch as i n  theory i t  is 

represented by the  bene f i t s  assoc ia ted  wi th  generated t r a f f i c .  
1 

'see J.L. Hine, "The Appraisal  of Rural ' ~ e e d e r '  Roads i n  
Developing Countries." Transport Planning i n  Developing Countr ies  
(London: Planning and Transport Research and Computation, 1975) ; 
Mitchel l ,  "Andapa-Sambava Road"; OECD , Conference on Rural Road 
Transport Planning i n  Developing Countries,  Par%s, 1516 Dec., 
1977; and A.A. Walters, The Economics of Road Users Charges, 
(Baltimore, Johns Hopkins Univers i ty  Press ,  1968). 



One v a r i a t i o n  is t o  make a  f u r t h e r  d i s t i n c t i o n  between generated , 
t r a f f i c  and developrnect t r a f f i c  ( i .e . ,  t r a f f i c  r e s u l t i n g  ~ s c l u s i v e l y  

from bringing new land i n t o  production, o r  new en te rp r i s e s )  

although t h i s  seems very d i f f i c u l t  t o  estimate. 1 I - 
Both t h e o r e t i c a l  and f i e l d  s t u d i e s  suggest t h a t  t he re  may be  

d ispropor t iona l ly  l a r g e  i n d i r e c t  b e n e f i t s  from roads. E f fec t s  

such as increases  i n  i n t e r r eg iona l  t r ade  may allow g r e a t e r  econo- 

mies of s ca l e .  Increases  i n  labor  catchment a rea  nay pern i t ,more  

e f f i c i e n t  u t i l i z a t i o n  of iabor  resources,  and quasi-Keynesian 

mul t ip l i e r  e f f e c t s  e x i s t ,  meaning t h a t  user  savings eva lua t ions  

o f t en  underestimate p o t e n t i a l  increases  i n  na t iona l  i::come o r  t r u e  

s o c i a l  benef i t s .  2 

Low-volume roads i n  developing coun t r i e s  present  some s p e c i a l  

problems with user  savings app ra i sa l s  o r  eva lua t ions .  The method 

u n r e a l i s t i c a l l y  assumes an economy with pe r f ec t  covpet i t ion  and 

f u l l  u t i l i z a t i o n  of resources ( land,  c a p i t a l ,  f u l l  employment), 

where everyone is a c t i n g  r a t i o n a l l y .  I n  addi t ion ,  the operat ing 

'ROCAP, "Economic Evaluation of Three Roads. " 

2~.?l. Gvilliam, "The Ind i r ec t  E f fec t s  of Sighway Investment." 
Regional Studies ,  1970. 

A Plumbe, "Implication of Feeder Road Usage by t h e  Fanning 
I 

Community of South-East Thailand," Transport Planning i n  Developing 
Countries (London: Planning and Transport Research and Computation, 
1978).  

8.l.c- 



c o s t s  on d i r t  roads are d i f f i c u l t  t o  estimate, e s p e c i a l l y  w i th  

r e spec t  t o  t h e  va lue  o f , t i m e  sav ings  and d i f f e r e n t  loading,  un- 

loading,  and d i s t r i b u t i o n  c o s t s  as a r e s u l t  of changes i n  mode of 

transport . '  The World Bank has  adapted t he  road. u s e r  sav ings  

method t o  inc lude  t h r e e  a d d i t i o n a l  cons idera t ions :  (1) t h ?  d i s -  

t r i b u t i o n  of b e n e f i t s  ( t o  whom do c o s t  sav ings  acc rue  and are sav- 

i ngs  t o  producers s u f f i c i e n t  t o  s t i m u l a t e  increased  product ion?) ;  

(2) complementary investments  ( a r e  t he se  s u f f i c i e n t  t o  overcome 

n o n - t r a n s p x t  c o n s t r a i n t s ,  do producers have t h e  requi red  resources ,  

a t t i t u d e s  and r i s k  pre fe rences  t o  respond?);  and,(3) cons i s tency  

wi th  r eg iona l  development p lans .  

b. Producer s u r p l u s  

This  method, a l s o  used by t he  World Bank and endorsed 

by t h e  OECD, is a q u a n t i f i a b l e  measure f o r  road e f f e c t s  i n  a r e a s  

of low l e v e l s  of  economic a c t i v i t y ,  and focuses  on t he  development 

effects--specifically,changes i n  volume and va lue  of a g r i c u l t u r a l  

production--rather than  on t r a f f i c  volume and c o s t  of t r a n s p o r t  

s e rv i ce s .  P r o j e c t  b e n e f i t s  a r e  measured d i r e c t l y  i n  terms of t h e  

va lue  of n e t  output  and income ( r a the r  than i n d i r e c t l y  i n  terms of 

use r  sav ings) .  To apply t h i s  method it is necessary to  understand 

'OECD. 1977 Conference. 



the  mechanics through which t r anspor t  and production i n t e r a c t  and to  

i d e n t i f y  the  flow and p r i c ing  of production inpu t s  and outputs  

( including t ranspor t  c o s t s  and p r i ce s ) .  Higher a g r i c u l t u r a l  p r i ce s  

and lower input  c o s t s  r e l a t i v e  t o  t he  magnitude of t r anspor t  savings 

w i l l  a f f e c t  t he  farmer's production function. 
1 

c.  Problems of t he  two q u a n t i t a t i v e  approaches 

Both use r  savings and producer surp lus  approaches assume 

t h a t  farming behavior w i l l  express  i t s e l f  d i r e c t l y  through the  t rans-  

po r t  p r i c e  mechanism. I n  the  r e a i  world the re  a r e  many complicating 

and over r id ing  f a c t o r s .  I n  Cent ra l  America, f o r  example, d i sputes  

between neighboring s t a t e s ,  p o l i t i c a l  i n s t a b i l i t y ,  economic recess ion  

and depressed p r i ce s  on the world banana market led  t o  negat ive 

r e s u l t s  i n  tenus of user  savings and producer su rp lus  evaluat ions.  

P r i c e  changes o r  demand s h i f t s  (e.g. cof fee  p r i c e s  i n  Honduras and 

Ethiopia)  very o f t e n  had impacts on a rea  development which overweighed 

those of roads. 

Other cases  which argue f o r  broader evaluat ion methods a r e  in- 

s t ances  i n  colombia and I r a n  where t r anspor t  savings were no t  passed 

on t o  producers because of monopolies i n  t he  t r anspor t  and marketing 

s e c t o r s ,  o r  i n  Braz i l  and elsewhere where landowners benef i ted  but  

'Carnemark, Curt , Biderman, Jaime, and Bove t , David, "The Economic 
Analysis of Rural Roads Projects." World Bank S ta f f  Working Paper 
No. 241. (Washington: IBRD, 1976). 



t enan t s  d id  not.' I n  Botswana. t h e  bo t t l enecks  were i n  t h e  l i v e s t o c k  

i ndus t ry  where p r i m i t i v e  produc t ion , techniquos ,  d e f i c i e n c i e s  i n  t h e  

marketing system and l ack  of a g r i c u l t u r a l  c r e d i t  r e s u l t e d  i n  neg l i -  

g i b l e  road impact. 
2 

Both approaches have f u r t h e r  i n d i v i d u a l  shortcomings. Given 

pure cash crop product ion ( i . e . ,  no consumption of  home-grown 

crops) ,  bo th  u s e r  sav ings  and producer su rp lu s  methods t h e o r e t i c a l l y  

w i l l  g i ve  i d e n t i c a l  r e s u l t s .  However, where t h e r e  i s  self-con- 

sumption of c rops ,  t h e  u se r  sav ings  w i l l  f a i l  t o  account f o r  t h i s  

unrecorded p a r t  of t h e  t o t a l  road b e n e f i t s .  

On t h e  o t h e r  hand, t h e  producers su rp lu s  f a i l s  t o  account f o r  

passenger b e n e f i t s  o t h e r  than  farmers '  t r i p s t o  market, whereas 

t h e  u s e r  sav ings  method takes  i n t o  account commuting and t r a v e l l i n g  

f o r  p leasure .  Th i s  is o f t e n  an  important  factor . :  . i n  Ghana, 

f o r  example, passengers  accounted f o r  83% (by weight) of a l l  goods 

3 and peop.Le t r a v e l l i n g  along feeder  roads.  Cn a f s ede r  z3et  in 

Carnemark, et a l . ,  "Economic A n a l y ~ i s , "  and van d e r  Tak 
and de  Weille, Road P ro j ec t  i n  I ran .  

'~arnemark e t  a 1  ., "Economic Analys i s  .It 

' ~ i v e r s o n  and A f i l e  i n  Plumbe, "Feeder Road Uatage." 



Thailand only about a third of all vehicle journeys were connected 

with agricultural production. Shopping, recreation and visiting 

friends were also important motives for using the road. 1 

The complex set of interrelationships which exist among pro- 

duction and transport factors are not brought out by either user 

savings or producer surplus methods which are only interested in 

the bottom line.' In arguing for more research on identifying the 

basic mechanisms of these relationships, one author suggests that 

it might be better to focus on the qualitative changes rather than 

2 to attempt to quantify project inputs and outputs. In any case, 

aspects other than the level of production, income, or traffic are 

increasingly recognized as being as or more important, in spite of 

our difficulty in quantifying them. Such aspects include health, 

education, previously unutilized resources brought into use and 

national integration, among others. The next section reports on 

the findings of a diverse set of project evaluations concerning 

both quantitative and qualitative socio-economic and environmental 

impacts. 

blurnbo, "Feeder Road Usage." 



11. IHPACT CATEGORIES 

Some of the  problems i n  assess ing  the impact of roads and 

a t t r i b u t i n g  causa l i t y  have been noted above. However, t h e r e  re- 

- 
mains a pragmatic need t o  eva lua t e  these  p ro j ec t s  which makes it - 

necessary t o  think i n  terms of s p e c i f i c  impacts assoc ia ted  with 

the  cons t ruc t ion  of s p e c i f i c  roads. I n  t h e  o lde r  l i t e r a t u r e ,  1 

these  assoc?.ations are thought t o  be causa l ,  bu t  t h e r e  is cu r ren t ly  

l i t t l e  enthusiasm f o r  t h i s  po in t -of  view i n  l i g h t  of the  g r e a t  

v a r i a t i o n s  i d e n t i f i e d  i n  response t o  a road, and the  c l e a r  inpor- 

tance of many o ther  f a c t o r s  and the  way i n  which a l l  of these  

i n t e r a c t .  Thus, t h e  ca t egor i e s  of impacts discussed i n  t h i s  

chapter  cannot be a t t r i b u t e d  s o l e l y  t o  road development i n  an area. 

Rather,  roads must be seen a s  a s i g n i f i c a n t  and occas iona l ly  

primary f a c t o r  assoc ia ted  wi th  such impacts. 

The ma te r i a l s  t h a t  fol low a r e  organized under "impact" headings 

and subheadings. This is a s t r u c t u r a l  a r t i f i c e  f o r  present ing  

the  f ind ings  a s  cogently a s  poss ib le .  Often, an impact is described 

under more than one heading, and r e s u l t s  of s t u d i e s  a r e  commonly 4 

broken down among s e v e r a l  impact ca tegor ies .  

-- 

'see, f o r  example, Lionel  Odier, The Economic Beneff ts  of Road 
Construction and Improvements, (Par i s :  UN, 19671; India ,  X i n i s i r y  
of Transport  and Communications. "Economic Benef i t s  of Ramnad- 
Z4andapam- ~ o a d  ," Ind ia  : ~ e ~ a r t m e n t  of Transport,  196.1. 



Nearly a l l  f e a s i b i l i t y  s t u d i e s  stress the p o t e n t i a l  pro- I- 

*. I . 
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duct ion bene f i t s  of r u r a l  roads. Evaluationsof completed roads,  

however, a r e  less op t imi s t i c  about t he  magnitude of such bene f i t s .  

There is an h i s t o r i c a l  t nd  l o c a t i o n a l  r e l a t i onsh ip  between agr i -  

c u l t u r a l  development and t r anspor t  development. Areas c l o s e  

t o  roads (and markets) a r e  more l$kely t o  demonstrate a g r i c u l t u r a l  

development than a reas  f u r t h e r  away. Much i s  known about what roads 

can do, but l i t t l e  i s  known about what roads w i l l  do without examin- - 

Production 

1. Agricul tur31 production 

ing  production and marketing cons t r a in t s .  

- 

a. Production l e v e l s  

It is genera l ly  recognized t h a t  one major impact of 

r u r a l  road cons t ruc t ion  may be an inc rease  i n  a g r i c u l t u r a l  pro- 

duc t iv i ty .  The bringing of new land i n t o  c u l t i v a t i o n ,  more inten-  

s i v e  cropping aad t he  g r e a t e r  ease of ob ta in ing  inpu t s  a l l  

con t r ibu te  t o  t he  increased l e v e l  of production. One i n t e r e s t i n g  

i s s u e  i n  t h i s  regard is the  e x t e n t  of the zone of i n f luence  of 

the  road pro jec t ;  t h a t  is, what is t h e  c o r r e l a t i o n  between d i s t ance  

from the road and l e v e l  of product iv i ty?  The following d iscuss ion  

i d e n t i f i e s  a number of country experiences which have seen marked 
;- 

production rises, as w e l l  as poin t ing  to s e v e r a l  where increaacs  i_ 
\ a .:I- 
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have not resulted for one reason or another. 

Spatial expansion or the intensification of land use 

caused by roads leads to production increases in subsistence and, 

more importantly, in market crops. One study examined stated 

that the effect of transport on output levels was dependent upon 

the scope and potential for increased agricultural productivity 

within a region (i.e., on land quality, area previously uncultivat- 

ed or undercultivated, responsiveness to production inputs, etc.) 

as well as on the elasticity of the factors of productioa. Thailand 

was identified as a country with appropriate conditions for both 

increased productivity per land unit and more extensive cultivation. 1 

(A different evaluation of the Thai example, as well as counter 

examples from Nepal, Ethiopia, Honduras and Yugoslavia, will be 

examined at the end of this section.) In Thailand, the Friendship 

Highway network greatly increased agricultural production by open- 

ing new areas to cultivation and introducing new crops. It enabled 

5. Sychrava, "Some Thoughts on Feasibility Studies, Occasioned 
by the Appraisal of Road Projec.ts in Thailand", Journal of Trans- , 

port Economics and Policy, 11. 3, 1968, p. 343.  



farmers in  the prcwiatas of Saraburi and b r a t  t o  dal iver  fresh 

produce direcery to the large demand areas as w e l l  a s  t o  sore  

eas i ly  obtain inputs. Duriiig a two-year period crop production 

increased 1.64 times -- r i c e  was the s ingle  crop which increased 

only marginally -- and poultry production rose steadily.  
1 

To i l l u s t r a t e  road-induced production benefi ts ,  DeBeer reports  

tha t  an increase of 114 percent i n  road mileage i n  one d i s t r i c t  

of Uganda resulted in a 400 percent increoee i n  coqton production, 

and a 280 percent increase i n  ctatton production. Tnlo resulted i n  

a 700 percent increase i n  cotton production. This rcsu,ted 

i n  a per capita increase of four and a half times f o r  cotton out- 

put.2 Another Ugandan evaluation of feeder roads shoved that: 

Tarego Madl Jonam 

increased road mileage (1946-56) 0 200% 400% 

increased cot ton 
(1946 -56) 

increased income 
(1948-56) 

Even taUng in to  

acreage per capi ta  -38% 364% 3PQX 

from cotton 230% 373% 525% 

account 1,ncreosnd cotton prlces,  incraaaem 

acreage and income were considarable an a yasult  of tRe 

* 
%lie1 + rn~iraksa, "Econmlc Effects of the Flrlrsadmhip fIdgInmy, 

Theria No. 41, (Bangkok: SKATO, Cradwte School of Eagimarfng,. 
1963) 6 



road..= 

S p a t i a l  cons idera t ions  of road impacts a l s o  suggest  t h e r e  

is a d i r e c t  c o r r e l a t i o n  between d i s t ance  from the  road and l e v e l  

of a g r i c u l t u r a l  product ivi ty .  A Brookings s tudy con tends t h a t  

surfaced roads can be expected t o  inf luence  surrounding land t o  

the  depth of a t  l e a s t  one mi le  from the  road on e i t h e r  s i d e  (a 

ten-mile s t r e t c h ,  t en  square miles  on each s i d e  means 30 square 

miles  opened up t o  i n t ens ive  c u l t i v a t i o n ,  12,8CO acres) .  Theo- 

r e t i c a l l y ,  i f  an a c r e  y i e l d s  1,000 l b s .  of wheat before  i n t ens ive  

cu l t i va t ion ,  20 percent  (2.5 mi l l i on  l b s .  f o r  the  ten-mile road) 

of which is marketed, t he  opening of the  road should double out- 

put ,  and increase  the  marketabls su rp lus  by 10.3 mi l l i on  

pounds.2 Actual case s t u d i e s  seldom reach t h i s  i dea l .  

A s tudy of a 20-mile feeder  road connecting t o  a na t iona l  

highway i n  Ind ia  examined v i l l a g e s  at varying d i s t m c e s  from the  

highway before  and a f t e r  cans t ruc t ion ,  and found the  following 

'smith i n  Wilson e t  al., ~ i ~ h w a y  Investment. 

% i l f r e d  &en, Distance and Development (Vaahington, Brook- 
ings, 1968). 



i nc reases  i n  c u l t i v a t e d  areas:  

d i s t ance  from c u l t i v a t e d  a r e a s  (acres)  percentage i nc rease  
highway ( r d l e s )  1954-5 1958-9 

4-5 1200 1900 5E 

These f i g u r e s  r e f l e c t  t he  i n f luence  of t he  road (29 percent  

i nc rease  i n  t he  f i r s t  s ec t i on )  and a v a i l a b i l i t y  of new resources  

(a 58 percent  i nc rease  i n  t he  l a s e  s e c t i o n ,  where l e s s  land has  

t r a d i t i o n a l l y  been under cu l t i va t i on ) .  1 

These s t u d i e s ,  p lu s  numerous o t h e r s ,  i n d i c a t e  t h a t  roads 
I 

induce an  i nc rease  i n  land under c u l t i v a t i o n  and a r e a l  i nc rease  

i n  a g r i c u l t u r a l  produc.ion (net  growth not  due t o  rebocat ion) .  

But it is a l s o  important t o  r e a l i z e  t h a t  o t h e r  f a c t o r s  e n t e r  

t h e  p i c t u r e ,  such a s  i n  Bo l iv i a  where a ten-fold i nc rease  i n  

sugar  cane output  between 1954 and 1962,and the  t r i p l i n g  of  rice 

production from 1958 t o  1963,was p a r t l y  a  r e s u l t  of t h e  exploi ta-  

t i o n  of v i rg in .ao i1 .  I n  t e n  more years ,  t o  maintain cu r r en t  yields, 

lCovemmant of Ind ia ,  R-ad-Mandapam Road. 



sugar y ie lds  ten  yeaxsfrom now, w i l l  equal  20 percent of the crop value.' ' 
In  North Borneo and Uganda, population pressure induced the  taking 

up of  new lands, whether roads exis ted  o r  not. But i n  Bolivia new lands 

could not  be s e t t l e d  without roads. The a v a i l a b i l i t y  of e a s i l y  

expls i t&la ratural resources, ~ s p e c i a l l y  timber, accounted f o r  

increased production i n  Thailand and Peru, and the lack of such 

resources accounted f o r  less generated t r a f f i c  i n  Guatemala. 
1 

The World Bank conducted a study of road p ro jec t s  i n  Northeast 

Africa, Southeast Asia, Central America and Europe which found 

that the  indigenous productive s t ruc tu re  was a major obstacle 

t o  development, and the  roads had l i t t l e  e f f e c t  i n  changing this 

s t r u c t u r e  o r  introducing new crops. An exception was i n  Northeast Africa 

where 10,000 tons a yea:: of oi lseeds,  grass and pulseswere pro- 

duced, about h a l f  of which seems t o  have been produced with pre- 

viously unused resources. 
2 .- 

1- 

Analyses of changes i n  ag r i cu l tu ra l  producsioa a r e  not always 

i n  agreement even f o r  the same region and road project .  I n  Nepal, 

an ea r ly  study on a road b u i l t  i n  1968 found t h a t  wheat introduced 

two years before the road has replaced mustard, the t r a d i t i o n a l  

'see Wi l~~on ,  Hiihvay Investment. 

A World Bank repor t  on selected highway projects .  



crop, f i v e  years  l a t e r ,  and famil ies  i n  tha t  area consumed two 

and a hal f  t o  f i v e  times more wheat per capi ta  than o ther  areas. 

The study estimated t h a t  wheat production should incrsase  18.8 

percent annually and maize 1.7 percent,  based on the  assumption 

tha t  f e r t i l i z e r s ,  in sec t i c ides ,  fungicides, agr1:ultural exten- 

s ion and new seed v a r i e t i e s  w i l l  be avai lable  and used a s  a r e s u l t  of 

the  road. However, p r i ce  reductions of f e r t i l i z e r s  and other  items 

a f t e r  the highway was opened were quickly taken up by r i s i n g  import 

taxes,  devaluations and seasona1.variations. The primary l a s t i n g  

e f f e c t  of the road has been a reduction i n  pr ice  d!fferential 

between Pokhara and lowland t e r a i  towns, but they note t h a t  popu- 

l a t i o n  growth erodes most of the advances i n  production. 
1 

Blaikie e t  a l .  found l a t e r  (1977) t h a t  these f ac to r s  plus eco- 

l o g i c a l  decl ine,  low productivi ty due t o  dominatiw by India  and 

the  nature of Nepali p o l i t i c a l  economy have minimized any pos i t ive  

- e f f e c t s  of roads on production, a g r i c u l t u r a l  or  indus t r i a l .  I n  

f a c t ,  they found tha t  production had declined i n  some areas:  

tangerine production decreased due t o  lack of extension se rv ices  

and ghee production decreased due t o  lack of grazing areas  f o r  
g - 
i buffalo. Small peasant producers have not  been able t o  adopt new - 

h a r k  C.U. Schroeder and Daniel G. S i s l e r ,  "Impact of the  Son- 
auli-Pokhara Highway an t h e  Regional Income and Agr icul tura l  
Production of Pokhara Valley, Nepal. " ( I  thaca: Cornelf. Interna- 
t ional Agricultural  D e v e l o ~ e d t  Bul le t in  14, 1971). 



technology o r  new crdijs, i n  p a r t  because they lacked access t o  

complementary c r e d i t  'or extension services.  Thus, the s tudy 1: 
concluded tha t  the expected p o s i t i v e  impacts of roads on production ,l 

I 

have not  resul ted .  1 

b. Crop composi t i~n  

I n  theory and as  a general  conclusion from the evalua- 

t i o n  l i t e r a t u r e ,  w e  can say t h a t  b e t t e r  roads provide e a s i e r  and 

cheaper access t o  market, favoring a s h i f h  from t h e  c u l t i v a t i o n  

of crops purely f o r  subsistance,  t o  s e l l i n g  such crops i n  a market 

and growing new crops s p e c i f i c a l l y  f o r  the market.' Roads provide 

the opportunity t o  move from subsistence farminp i n t o  commercial 

a c t i v i t i e s  with crops requir ing g r e a t e r  inputs ,  but g iv ing  h igher  

y i e lds  and r a t e s  of re turn  t o  the fanner through commercial sale. 

They can be in t eg ra ted  with the  production of food f o r  personal 

consumption. The increased a v a i l a b i l i t y  of production inpu t s  

a s  wel l  as consumer items (i.e. , food staples),  allow8 farmers t o  

concentrate on a few crops, spec i f i ca l ly , cash  crops. Distance 

from farm t o  market tends t o  inf luence  the  kinds of crops tha t  

a r e  specia l ized  in. The c loser  t o  market, the more per ishable  

the crop can be (such as vegetables o r  f tuitd 
II 

k r s  Bla ik ie ,  e t  a l . ,  The Effec t s  of Roads in West Central 
N e ~ m  (A r epor t  t o  ESCOR, Ministry of Overseaa Develop- 
ment, 1977). 

- 

4. chisholm, ~ u r d  Settlement and  ad US., (~mdon: ilutchin- 
eon UrJ.veroitp Library, 1962). 
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A s h i f t  t o  cormuercialized food o r  cash cropping as a r e s u l t  

of roads (and o the r  f a c t o r s )  is  seen i n  numerous evaluat ion s tud ie s .  1 - 
I 
I 

I n  Thailand, s e v e r a l  post-evaluation s t u d i e s  found no changes i n  1 1- 

r i c e  production, bu t  an increase  i n  vege tab le  production i n  a r e a s  i , 
I 

c lose  t o  market towns.' Rubber and upland crops a l s o  increased. I 

An AID eva lua t ion  of r u r a l  roads i n  t h e  Phi l ipp ines  found t h a t  
- 

over a two-year per iod there  was a 40 percent  production inc rease  - -- 

i n  seven marketable crops, a 62 percent  increase  i n  vegetables  

and a 46 perceht  i nc rease  i n  f r u i t s .  Roads were not  the  only 

f a c t o r ,  bu t  they induced v i s i t s  by extension agents  and provided 

e a s i e r  and cheaper access  t o  farm inputs .  2 

Distance from the  market and ease  of u t i l i z a t i o n  a f f e c t  t h e  

impacts which roads have on production. I n  Liber ia ,  E l l i s  found 

t h a t  the  degree of  access  t o  market was inve r se ly  co r r e l a t ed  v i t h  

t h e  number of people who farmed, but  p o s i t i v e l y  wi th  

the  percentage whc s e l l  some crops.) This  i nd ica t e s  a s h i f t  t o  

wage work, and from subs is tence  farming t o  marketable crops. 

Wennergren and Whitaker found i n  Bol iv ia  t h a t  n e t  r e t u r n  pe r  hec t a re  

l ~ o h n   ugh   ones, "EconorPic Benef i t s  from Development - ~ o s d s  
i n   haila and" (Bangkok, SEATO Graduate School of Engineering, 1964) . 

2 ~ ~ ~ ~ ~ / ~ h i l i p p i n e s  P rov inc i a l  Development. "Rural Roads Evalua- 
t i o n  Project." (Phi l ippines:  USAID, 1978). 



f o r  each crop and the  average re turn  f o r  a l l  crops decl ined as 

d is tance  from market increased.  Proximity t o  market reduced t rans-  

po r t  cos t s  and allowed a s h i f t  t o  more p r o f i t a b l e ,  heavier ,  trans- 

port- intensive crops such a s  sugar  cane. Those farmers c l o s e s t  

t o  t h e  paved road grew sugar  cane f o r  which t ranspor t  ccists accounted 

f o r  up to  65  percent of the  market value. As one moved down the  

feeder  road away from the  paved highway, bananas become more impor- 

t a n t  because of t h e i r  h igher  value per  weight and reducld p e r i s h a b i l i t y .  

Fur thes t  from the  highway r i c e  was grown almost exc lus ive ly .  Rice 

has  a higher  value per weight ( t r anspor t  c o s t s  were only 6 t o  12  per- 

cent of value) and can be s tored  f o r  extended periods of time. 1 

The Nepal s i t u a t i o n ,  however, i s  i n  con t r a s t  t o  the  above f ind-  

ings.  Increased a g r i c u l t u r a l  imports, r a t h e r  than expor ts ,  have 

r e su l t ed  from the  road, no new crops have appeared, and the re  was 

a move towards increas ing  subs is tence  c u l t i v a t i o n  due t o  population 

pressures  which have outweighed any pos i t i ve  development impact. 

The roads have not  touched the  c e n t r a l  problem of the  h i l l  agr icul-  

t u r a l  economy, i . e . ,  t h e  l imi t ed  c u l t i v a t i o n  p o t e n t i a l  of the  impact 

area, and were no t  accompanied b~~ secondary and tertiary cmple-  

mentary investment. 2 

'E. Boyd Wennergren and Morris D. Whitaker. "Investment in 
Access Roads and Spontaneous Colonization: Addi tionail Evidence 
from Bolivia," Land Economics 52, 1976. 

' ~ l a i k i e  e t  a l e ,  Roads i n  Nepal, p.vi. 



Roads seem t o  encourage a s h i f t  t o  some cash crops i n  some 

a reas ,  bu t  these  o f t e n  r e q u i r e  o u t s i d e  entreprerieurs o r  comple- 

mentary inputs .  One s tudy suggested t h a t  roads tend t o  have a 

g r e a t e r  i n i t i a l  production impact where cash crops a r e  grown 

because food crops,  grown by small farmers,  have a lower p r i c e  

e l a s t i c i t y  than do cash crops.  Thus, t he  more developed t h e  

a g r i c u l t u r a l  system, t he  more s i g n i f i c a n t  and the  f a s c e r  response 

t o  road provis ion o r  improvements wi th in  an area.' Another 

theory is t h a t  (assuming c o n s t a t  populat ion pressures )  t he  

a r e a  used f o r  export  crops p e r  m i l e  of road is ci func t ion  of 

(1) q u a l i t y  of t he  land ,  (2) d i s t a n c e  from the  main commercial 

c e n t e r  and market, and (3) t h e  s tandard  of t he  road used. 2 

Berger found i n  Yalaysia ,  Indonesia and the  Ph i l i pp ines  :3at 

production of subs is tence  crops,  including those of conmercial 

va lue ,  was s t a b l e ;  b u t , t h e  product ion of cash crops increased  

e i t h e r  a s  a r e s u l t  of o t h e r  development p rog rms  o r  d i f f u s i o n  Eroa 

3 neighboring areas .  A key determinant i n  f a r n e r  response was pr fce  

information,  and t r anspo r t  helped i n  t h i s  by providing more con tac t s  

- with  t r a d e r s  and middlemen. I n  Thailand, 30 percent  of Thai farmers 

l ~ o r e i g n  Economic Development Service,  I m ~ r o v i n ~  Marketing 
Systems i n  Developing Countr ies  (Washington; U.S. Department of 

- 

Agricu l ture ,  1972). 

2 ~ . ~  .P. Bonney , "The Rela t ionsh ips  Between Road Building and 
and Economic and S o c i a l  Development i n  Sabah." (Drayton, England: 
Road Research Lab., 1964). p. 29. 

3~ergar,  "Study of Transport  Investment. " 



surveyed had increased the  a r e a  under r i c e  s ince  the  road was 

b u i l t .  Tapioca and kenaf production had begun a f t e r  the road. 

Twice a s  many Thais so ld  produce as had t e n  years  before.  

An i n t e n s i f i c a t i o n  of cash cropping i n  Hadagascar was found 

i n  one study. P r i o r  t o  t h e  opening of the  road, cofPee exports  

were a i r - f r e igh ted  and i t  was not  f e a s i b l e  t o  export r i c e .  Lower 

t r anspor t  cos t s  as a r e s u l t  of t h e  road, however, increased cof fee  

exports  (y i e lds  a l s o  increased as a consequence of extension e f f o r t s ) ,  

and r i c e  expor ts  have become important. The 1975 value of  production 

was est imated a t  1,480,000 FMG, whereas without the  road i t  is e s t i -  

mated t h a t  i t  would have been 880,000 FMG (self-consumption products 

were valued a t  producer prices). '  I n  Peru, Drewes found t h a t  t he  

amount and v a r i e t y  of  cash crops increased,  generat ing exportable  

surp lus  and the  a b i l i t y  t o  import g r e a t e r  q u a n t i t i e s  and more va r i ed  

goods. But, i n  addi t ion  to  the  roads, the  a t t i t u d o s  and technologi- 

c a l  a b i l i t i e s  of s e t t l e r s  and government p o l i c i e s  were important 

var iab les .  2 

Hine, on the  o the r  hand, found t h a t  export  cash crops i n  S i e r r a  

'~ rewes  i n  Wilson e t  a l . ,  Highway Investment. 



Leone a r e  un l ike ly  t o  be a f f e c t e d  by feeder  roads because of t he  

high i n i t i a l  c o s t s  i n  e s t a b l i s h i n g  ~ a c k a g i n g  and processing p l a n t s  

and the  l a r g e  t r anspo r t  c o s t s  i n  g e t t i n g  crops t o  world markets. 

He found t h e  oppos i te  i n  the  case of d a i r y  products,  green vege- 

t a b l e s  and f r u i t s  f o r  t he  domestic market, where t he re  is a premium 

on freshness ,  and where s to rage  is d i f f i c u l t .  He suggests  t h a t  i n  

some cases  an a l t e r n a t i v e  t o  a l l -weather  roads might be the b e t t e r  

handling and packaging of commodities. yughes, a s  wel l ,  

found no development of cash crops i n  Xalaysia ,  bu t  o f f e r s  l i t t l e  
2 

explanation. 

c. New technology and i n p u t s  

Transport  development, by i nc reas ing  access  t o  markets 

and the  ou t s ide  a l s o  a i d s  i n  t h e  exposure t o  and de l ivery  of agr i -  

c u l t u r a l  inputs  such a s  f e r t i l i z e r ,  improved seed ,  extension visits 

and improved production techniques. These i n p u t s  f a c i l i t a t e  in-  

creased a g r i c u l t u r a l  y i e l d s ,  c r e a t i n g  a su rp lus  which can then be 
3 

d i r ec t ed  t o  markets over  t he  new roads. i 

-- 

$ h e ,  "Rural 'Feeder' ~ ~ a d s , "  i n  ' ~ r a n s ~ o r t  Planning. 

* ~ u ~ h e s  i n  Haef e l e ,  Transport  and Yat iona l  Goals. 

3 ~ i l f r e d  Oven, "Road Transport  and Food Production," H i g h a x  
Research 125 (1966) p.2. - 



I n  Honduras and Costa Rica,  r u r a l  roads allowed the  i n t r o d u c t i o n  

of new crops,  increased  use of f e r t i l i z e r s  and i n s e c t i c i d e s ,  and 

t h e  c r e a t i o n  of r u r a l  i n d u s t r i e s  progiding inputs  t o ,  and process ing  

1 
ou tpu t s  from, t h e  a g r i c u l t u r a l  s e c t o r .  Sew inputs  i n  Xalagasy 

included r i c e  and co f f ee  t h r e sh ing  machines, b icyc les ,  motorbflres 

and au to s ,  permi t t ing  an i nc r ea sed  r i c e  and cof fee  production. 
2 

I n  a  v i l l a g e  i n  Rajasthan, I nd i a ,  a  f ive-mile hard-surface l i n k  

road increased  tubewell  c c n s t r u c t i o n  p e d - t t i n g  sugar  cane t o  be 

grown. 
3 

Energy u t i l i z a t i o n  changes along with cons t ruc t i on  of roads.  

I n  B r a z i l  t he  percentage of farmers r e l y i n g  only on human energy 

dropped 25 percent  between 1960 and 1970 as they were a b l e  t o  ga in  

acces s  t o  and a f fo rd  animal power pr imar i ly ,  but  a l s o  mechanical 

power a s  a r e s u l t  of new roads and genera l  development of t h e  

a rea .  
4 

I n  Thailand, Moerman no t e s  t h a t  the  ox plow was in~rroduced i n  

Ban Ping only a f t e r  the  road was improved s u f f i c i e n t l y   to a l low the  

1: 

passage of c a r t s ,  increas ing  the  number of  o w n  owners.' 

'ROCAE', "Three In t eg ra t i on  Roads. I' 

* ~ i  t e h e l l  and 2akotoni r i n a ,  "bndapa-Sambava Road. *' 

3hren, Distance and Development. 

P r i v a t e  r epo r t  of a major i n t e r n a t i o n a l  lending i n s t i t u t i o n .  



F e r t i l i z e r  use increased i n  associintion with t h e  opening of 

roads i n  Thailand, Honduras, Cent ra l  America, Ind ia ,  Malawi, S i e r r a  

Leone and elsewhere. 1 

Following t h e  in t roduct ion  of r u r a l  roads, dramatic q u a l i t a t i v e  

changes i n  f e r t i l i z e r  usage took p lace  i n  p a r t s  of Brazil  over a ten- 

year  per iod (1960-70). I n  1960, 79 percent  of t he  fanners  were using 

only organic  f e r t i l i z e r ,  by 1970, 84  percent  were applying only chemical 

f e r t i l i z e r  on t h e i r ,  f i e l d s .  Delivered f e r t i l i z e r  c o s t s  a r e  much 

reduced wi th  hard-surfaced roads, and de l ivery  is e a s i e r  and more 

dependable. This l a t t e r  cons idera t ion  is  extremely s i g n i f i c a n t  - 
farmers a r e  more w i l l i n g  t o  i nves t  and produce more i f  they can count 

on t h i s  v i t a l  input  being ava i l ab l e  a t  the  proper time i n  the  production 

cycle.  

A comparision of Malawi household& wi th in  f i v e  miles  of a road 

versus households f u r t h e r  away y ie lded  the  f o l l w i n g  r e s u l t s  with regards 

t o  i npu t s  and technology: 

l ~ e r g e r ,  "Study of Transport Investment1'; IBRD, Labor and Cap i t a l  
Subs t i t u t ion ;  ROCAP, "Economic eva lua t ion  of Three Roads"; Owen, D i s -  
tance and Developmen=; Braida e t  a l . ,  "Sahel Transportat ion In f r a s t ruc -  
ture;" Arthur V. Pa i r i ck  et  a l . ,  "S ier ra  ~eone/CME feeder  Roads XI," 
(Nonrovia; USAID, 1978). 
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nea r  road away from road 

no cash farm expendi tures  12% 402 

use of f e r t i l i z e r  

use of oxen 47 0 .  

use of plow 5 0 

use of non-humah equipment i n  farming 4 7 0 

use of bore ho l e s  f o r  water  5 5 2 7 

Households nea r  t he  road spent  two and a $a l f  t i n c s  a s  much f o r  

farm opera t ions  a s  those fur ther ,  away. 
1 

d. Extension s e r v i c e s ,  cooperat ives ,  c r e d i t  f a c i l i t i e s  

Roads i nc rease  t he  p o s s i b i l i t y  of contac t  with govern- 

ment ex tens ion  workers and o t h e r  v a r i e t i e s  of development ass i s tance .  

Frequently t he  number cf agents  is g ros s ly  inadequate f o r  t he  a r e a  

they a r e  assigned t o  cover and f o r  the  s p e c i f i c  a s s i s t a n c e  needs 

of the  farmers. They are therefor€  more l i k e l y  t o  concentrate  on 

those farmers w i th in  easy veh ic l e  access .  USAID found roads f a c i l i -  

t a t e  v i s i t s  by government s e rv i ce s ,  no t ing  an i n c r e a ~ e  i n  contac ts  

with farm management technicianu.  
2 

The s tudy  p re sen t ly  underway i n  Kenya by Brokensha, et  a l . ,  

found t h a t  people are expect ing v i s i t s  from government o f f i c i a l s ,  

- 
i 

1 ' ~ r e i d a ,  e t  el. , "Sehel Transpor ta t ion  Infrastructure." 

2 -- 
USAID, Ph i l i pp ines  Evaluation. -- 
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re la ted  t o  community develbpmmr, soc i a l  se rv icm,  Lnw enforcr- 

ment and probation, heal th  services  and coopercng;ivas,, to incresrrle 

s igni t icant ly .  Hany people, instead of viewing Improved roads a,s 

opening a  door and creating an opportunity for self-help and loca l  

enterprises,  saw the roads as bringing gownwant a id  and develop- 

ment programs to  take care of the i r  groblarns. 
1 

I n  Sierra  Laom, the agr icul tura l  extension service concentrated on 

'lllages accessible by road, One cocoa developaent o f f i c e r  had 50 percent 

of h i s  contacts in  vil lages senead by feeder roads, 11 percent i n  non-road 

communities, and 39 parcent oa the trunk road. ?)re swamp r i c e  deve- 

lopment of f ice r  figures were 50 percent, 24 parcent, and 26 

percent ~espect ively .  
2 

Roads have camonly s t i m l a t e d  the fornetion of cooperatives i n  

finance, market and s to r e  comercia1 crops for the farmer, as well as 

t o  f l y  inputs such as fartilAzer, taking advanrage of economies of 

sca le  fo r  production, storage, markettng, and purchaoing of inputs, and 

bypnssing middleman. Likewise, cooprrativos oIcan obtain preferent;al 

access to  credit .  I n  Ncw Guinea, vl l lage- or clan-owned trucks i n  t h e  

%avid Brokmsha, Peter  %ock and Bernard Kitey, "Kenya Rural 
' 

Access Roads and Gravelling, B r i d ~ c n  and Culvert Program, Consul- 
, eaatsq fire t Annual Report," (Draft .) (W~sBSagroa: I)evrae, 1979). 

I 



M t .  Hagen area  spread s o  tha t  most everyone had access t o  a motor 

- - vehicle f o r  hauling or transport.  I n  cont ras t ,  tl World Bank study shoved 

- there was no c u l t u r a l  pa t tern  of cooperation eetabfished i n  one Southeast 
- 
- Africa roads projec t  tha t  could support th2 coaparative purchase of  t rucks 

o r  vehicle8 s o  t h a t  roads had no e f f e c t  s.1: S ~ c r e a s i n g  cooperative transport  

Berger, i n  Southeast Asia, concluded tha t  all-weather access f o r  

motorized vehicles is a key to  e f fec t ive  extension service  del ivcry 

and agr i cu l tu ra l  meetings. But t h i s  is a l s o  highly dependent on 

aocial  s t ruc tu re  and the degree of government emphasis on these 

programs. ?or example, only 25 percent of households surveyed i n  

Thailand were reached by agr i cu l tu ra l  extension services versus 55 

t o  70 percent i n  Phil ippines,  Malaysia and Tndonesia. No associa t ion  

was found between access and the formation of o r  par t ic ipa t ion  i n  

farm organizations o r  ag r i cu l tu ra l  t r a in ing  courses, which seem t o  

be more o function of soc ia l  s t ruc ture .  Local access may improve 

opportunit ies  but other  f ac to r s  determine the extent to which t h i s  

increased potent ia l  is real ized.  ' 
2. A~ro-industry and non-agricuttural enterpug= 

Roadc a r e  considered n primary stgmulus t o  increased nan- 

ag r i cu l tu ra l  en te rp r i ses  i n  ru ra l  

lBerger, "Study of Transport 

a reas  but the  exact nature of 

Investment . " 



the  impacts is unclear. They a r e  known t o  st imulate entre- 

preneurship and the development of r e t a i l  s t o r e s  and othex coui- 

mercial and i n d u s t r i a l  en te rp r i ses  through increased economic 

a c t i v i t y .  But there  have a l so  been severa l  s i t u a t i o n s  where 

increased econcmic competition has done more to  ham commercial 

en te rp r i ses  than to  help them. 

Numerous s tud ies  have documented the increase i n  business 

a c t i v i t i e s  next t o  roads because of increhsed product a v a i l a b i l i t y  

and consumer demand. A TRRL repor t  suggests tha t  r u r a l  roads 

encourage the  development of a widespread pat tern  of r e t a i l i n g  i n  

developing countries. In  remote areas ,  permanent shops a r e  

es tabl i shed by the roadside t o  supply the loca l  community a s  wel l  

as passing t r ave le r s  v i t h  goods such a s  kerosene, clothes,  shoau, 

cooking u tens i l s ,  cosrletics and bedding, as w e l l  as building aater- 

i a l s  of corrugated iron, cement and wood. The r e t a i l e r s  a r e  depen- 

dent on thd roads both f o r  t h e i r  products and t h e i r  c l i en te le .  1 

USAID found an increase from 78 t o  166 commercial en te rp r i ses  

a f t e r  s f x  r u r a l  roads had opened i n  the Philip?Fnes. They 

included s t o r e s ,  s tc rage  f a c i l i t i e s ,  r i c e  and corn m i l l s  and 

Eine,  h he Appraisal of Rural Feeder Rods i n  Developing Countries," 
i n  Traneport P l a n n i n ~  i n  Developing Countries, p. 144. - 



co t t age  i n d u s t r i e s .  Another P h i l i p p i n e  s tudy  found th.t, o f  t h e  

es tab l i shments  pu t  up a f t e r  road c o n s t r u c t i o ~ ,  59 percen t  were 

sma l l  s t o r e s ,  33 percen t  were r i c e  m i l l s  and 2-4 percen t  were 

sugar  m i l l s ,  small varehouses and market I n  Thailand 

t h e r e  was a 140 percen t  i n c r e a s e  i n  shops,  20 new rice n i l l s  and 

a tap ioca  mi l l .which  could n o t  have operated without  t h e  f u e l  

brought by the  road. Increased c o m e r c i a l  competit ion i n  t u r n  

l e d  t o  b e t t e r  p r i c e s  f o r  consumers. S u r p ~ i s i n g l y ,  however, h o t e l s  

a r e  s a i d  t o  have s u f f e r e d  because overnight  s t a y s  were no longer  

necessary i n  t r a v e l i n g  from one p lace  t o  a n ~ t h e r . ~  I n  Madras, 

I n d i a ,  a 20-mile f eede r  road segment encouraged two bus companies 

t o  beg in  opera t ions ,  t he  es tab l i shment  of a r eg iona l  m i l l i n g  and 

p o t t e r y  i ndus t ry ,  expansion of a f i s h i n g  i ndus t ry  and t h e  open- 

i n g  of many re ta i l  shops . l  I n  Honduras and Costa Rica,  r u r a l  roads 

s t imu la t ed  t he  development of agro-industry: a d a i r y  p l an t ,  o i l  

processing p l a n t ,  plywood f ac to ry ,  f u r n i t u r e  manufacturing busi-  

ne s s ,  meat processing p l a n t ,  and r i c e  m i l l .  s 

1 USAID, P h i l i p p i n e s  Evaluat ion.  

2 ~ a n t o s - ~ i l l a n u c v a .  "Value of Rural  Roads." i n  Se lec ted  Readings 
t o  Accompanv Ge t t i ng  Agr i cu l t u r e  Xoving, Rapond  E. Borton, ed. (XY: 
A g r i c u l t u r a l  Development Council ,  1966), p. 790. 

3~erger ,  "Study of Transport  1nves tmcnt . " 
40uen, Dis tance and Development. 

S ~ ~ ,  "Three I n t e g r a t i o n  Roads. " 



A recent  AID study of t he  Padat Karya Rural Works P ro j ec t  

i n  Indonesia .€oiiowed road impact from increased production, 

t o  c a p i t a l  formation, t o  an increase  i n  en t r ep reneur i a l  ac t iv i -  

t ies due t o  t he  g r e a t e r  flow of cash i n t o  the  reg ion  and e a s i e r  

a c c e s s i b i l i t y .  The e f f e c t s  were t o  reopen markets, increase  

s a l e s ,  encourage the  opening of small shops along s t r e t c h e s  of 

t h e  road s e l l i n g  "luxury" items, a s  w e l l  as a r i s e  i n  scheduled 

t r anspor t  se rv ices ,  inc luding  minibus sexvlce between s e t t l e d  

areas, t ruck haulage f o r  produce, and s h o r t  hauls  by horse c a r t s ,  

pedicabs, b icyc les  and foot .  
1 

I n  a more short-term context ,  roads increase  demand f o r  con- 

sumer goods and thus a i d  r e t a i l  development by the  added cash 

coming i n t o  the economy a s  workers' wages f o r  the  labor- intensive 

cons t ruc t ion  of a road. The s tudy i n  Kenya found . tha t  the top 

consumption p r i o r i t i e s  f o r  wages were (1) buying of c lo thes  

( e spec i a l ly  s h i r t s ,  blankets ,  school  uniforms), (2) l i ve s tock  

purchases (goats ,  c a t t l e ,  chickens, sheep),  and (3) school f ee s ,  

food, corrugated i ron ,  mat t resses ,  ploughes, and f o r  "business". 
2 

The s t imula t ion  ' of non-agricul tural  e n t e r p r i s e s  by roads has 

n o t  been found t o  be e n t i r e l y  b e n e f i c i a l  i n  a l l  s tud ie s .  The 

e f f e c t  of increased competit ion on the f r a g i l e  developing economy 

- -".- 
k r d i n a n d  E. Okada, "Rural Work P ro jec t .  Padat Kaqa Cay. 

Ban: Socio-Economic ~ s s e s s m e n t "  f o r  USAID/Indonesia, .?!arch 1978. 



of an a r e a  of Indonesia caused a f l u r r y  of new a c t i v i t y  soon 

a f t e r  t he  road improvement, and r e s u l t e d  i n  some s t agna t ion  o r  

e l imina t ion  of numerous businesses  over  time due t o  over-compe ti- 
I - 

tion.' Severa l  o the r  s t u d i e s  a l s o  contended t h a t  b e t t e r  roads 

bankrupt c o t t a g e  i n d u s t r i e s  because of the  s t i f f  competit ion 

from manufactured goods. 2 

Feeder roads i n  S i e r r a  Leone arc usua l ly  b u i l t  a t  t he  i n s t i -  

g a t i o n  of  mining companies o r  l o c a l  c h i e f s . t o  e x p l o i t  mines, and 

br ing  i n  t r a c t o r s ,  seed  and f e r t i l i z e r .  The Kono road, however, 

f-- 

was opposed by a mining company which feared  t h a t  i t  would l e a d  
i 

t o  i l l i c i t  e x p l o i t a t i o n  of diamonds, and t r a f f i c  flow p a t t e r n s  

i n d i c a t e  t o  B l a i r  t h a t  t h i s  has  indeed been the  cme .  Less than 

h a l f  t he  en t repreneurs  i n  Kono thought the  road b e n e f i c i a l  t o  

t h e i r  bus iness  and 40 percent  found i t  detr imental .  Only one 

bus iness  i n  Kono has opened a s  a r e s u l t  of t h e  road, a l though 

shops had opened along the  road. 3 

3. Employment l e v e l s  

a. Short-term employment 

Rural  roads c r e a t e  short-term employment oppor tun i t i e s ,  t 

both d i r e c t l y  through the  cons t ruc t ion  of t he  road i t s e l f  and by 

lokada. "Rural Works Pro jec t , "  p. 10. 

'see Barwell and Hope, "Lor-Cost Transport"; Bla ik ia ,  et  .I., 
Roads i n  West Cen t r a l  Nepal. I - 

4' . 
i 

1:, - . P 3 ~ 1 a i r ,  "?!ighway i n  S i e r r a  Leone ." 3 
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increasing t h e  ease  of t r a v e l  t o  short-term/seasonal jobs i n  c l o s e  

proximity of home. Many road p ro j ec t s  a r e  designed s p e c i f i c a l l y  

t o  include a labor- intensive component. Wage employment may, 

i n  f a c t ,  be one of t h e  major means f o r  such a pro jec t  t o  achieve 

objec t ives  of r e d i s t r i b u t i n g  economic resources and improving t h e  

standard of l i v i n g  of t he  poorer r e s iden t s  of t h e  area.  Labor- 

in tens ive  construct ion i s  a l s o  seen a s  a means of c r ea t ing  a 

support group f o r  t he  road pro jec t  and reducing i t s  cos t ,  thus  

f ree ing  up resources f o r  o ther  investments. l 

The wage employment bene f i t s  derived from road construct ion is 

f e l t  pr imari ly  by t h e  poorer, l o c a l ,  young male population. I n  Kenya, 

a na t iona l  survey showed t h a t  92 percent of the  workers wert. men, 

50-65 percent were under 30 years of age, very  few were landholders 

of any consequence, and 50 percent of t h e  workers l ived within four  

kilometers of t h e  p ro j ec t  road. The few women employed on the  pro jec t  

were water c a r r i e r s  f o r  t he  construct ion teams. (Some en te rp r i s ing  

women sold porridge t o  t he  Siaya workers, thus  gaining some economic 

benef i t s ) .  A World Bank study of r u r a l  roads work revealed t h a t  i n  

Bangladesh, however, women a r e  used on construct ion teams, but a t  

separa te  sites from the  men, and a r e  paid a t  a higher  piece r a t e  f o r  

t h e i r  work. Ind i r ec t  economic bene f i t s  from labor-intensive road 

l ~ o r l d  Bank s tud ie s  on labor  and c a p i t a l  subs t i t u t ion .  



cons t ruc t fon  a r e  t h e  a c q u i s i t i o n  of  new s k i l l s  and an increase  i n  t h e  

a b i l i t y  and employabi l i ty  o f  t h e  semi-skil led,  a s  noted i n  Nepal.' 

Labor demands f o r  t he  road p ro j ec t  must complement t he  ag r i cu l -  

t u r a l  cyc l e  r a t h e r  than c o n f l i c t  wi th  i t  i n  order  f o r  it t o  be 

success fu l .  I n t e r e s t  and involvement is  l i k e l y  t o  be much g r e a t e r  

i f  t h e  road cons t ruc t ion  can t a k e  up s l ack  i n  t h e  annual  a c t i v i t y  

cyc l e  and provide e x t r a  income when t h e  need is g rea t e r .  The Kenya 

eva lua t ion  team did no t  f i n d  t h e  r u r a l  a cce s s  road workers neg lec t ing  

t h e i r  farms. The workers could f i n i s h  t h e  a l l oca t ed  work by 1 p.m. 

and s t i l l  have t i m e  l e f t  f o r  chores ,  except dur ing  t h e  h a m e s t  season. 

I f  s u f f i c i e n t  a t t e n t i o n  is n o t  paid t o  t h e  l o c a l  s i t u a t i o n ,  however, 

t he  good i n t e n t i o n s  of l abor - in tens ive  cons t ruc t ion  have been known t o  

run i n t o  problems. The World bank, together  with  t h e  Mexican government, 

has  made s t u d i e s  of employment on Mexican r u r a l  roads programs. One of 

t h e  t h r e e  primary a i m s  of t h e  programs was t o  provide employment ( t h e  

o t h e r  two were na t i ona l  i n t e g r a t i o n  and economic development). A t  i t s  

peak i n  1973, 300,000 persons were working on r u r a l  roads,  over taxing 

o rgan i za t i ona l  a b i l i t i e s  and decreasing labor  p roduc t iv i ty  by almost ha l f  

(6.3 man-years per kilometer vers:ts 4 . 2 ) .  Since t h e  minimum d a i l y  wage was 

twice t h a t  ob ta inab le  i n  a g r i c u l t u r e ,  workers were drawn away and a g r i c u l t u r a l  

production dropped. As a r e s u l t ,  payment was changed from n d a i l y  wage 

t o  task-based p iece  work, machines replaced labor  wherever t h e  



I - 1 

- I  l a t t e r  was economically i n e f f i c i e n t ,  design s tandards  were imprwed, 

and more i n t e n s i v e  organiza t ion  was introduced a t  the  state l e v e l  to  

ensure adequate supervis ion.  The program a l s o  was reduced i n  SCOPE 

t o  encourage the  resumption of a g r i c u l t u r a l  a c t i v i t i e s  to  m e t  t h e  

consumption needs of t he  region. 

Labor-intensive roads p r o j e c t s  should take  i n t o  account e thn i c ,  

r e l i g i o u s  and s o c i a l  f a c t o r s  a f f e c t i n g  labor  br igades and the  appro- 

p r i a t e  mix of  r e s p o n s i b i l i t y  betveen government and community. They 

should b u i l d  on e x i s t i n g  work p a t t e r n s  and forms of organiza t ion  t o  

avoid soc io-cu l tura l  upheaval. They should consider  s o c i a l  norms as 

t o  who can do what, a t t i t u d e s  toward manual l abor ,  coopera t ive  forms 

of l abo r  i ccen t ives  and the  a v a i l a b i l i t y  of re levant  s k i l l s .  They should 

t ake  ca re  no t  t o  t h r ea t en -v i l l age  leadersh ip  and t o  avoid c o n f l i c t s  

and fac t iona l i sm,  Good three-way comunica' t ions between l abo re r s ,  

l o c a l  community leadersh ip  and the  c e n t r a l  roads agency a l s o  is 

necessary. This  may involve expanding the  f i e l d  engineers '  r o l e s ,  

using community development agents ,  a  h ie ra rchy  of community road 

a s soc i a t i ons  and more formal monitoring mechanisms on the  community-roads 

agency i n t e r f a c e .  1 

After cons t ruc t ion ,  t he  roads and bus rou tes  between v i l l a g e s  make 

i t  p o s s i b l e  and f e a s i b l e  f o r  fanners  t o  l i v e  with t h e i r  family and 

do t h e l r  farm work, a s  well a s  c a s u a l  pa id  work i n  n e a r b y v i l l a g e s .  

Some can a l s o  do occas iona l  seasona l  work nearby i f  i t  is c l o s e  



enough t h a t  f r equen t  t r i p s  home cou ld ,be  made. ' A road impact 

s tudy i n  Cen t r a l  America found t h a t  bus passengers were recorded a e  

using t he  bus between two and fou r  times p e r  month, a r egu l a r  p a t t e r n  

assoc ia ted  wi th  marketing o r  work a c t i v i t i e s . 2  Such an arrangement 

i nc r ea se s  t he  poor 's  ependable income, bu t  i t  a l s o  l e ads  t o  a g r e a t e r  

tendency f o r  out-migration from an a rea .  

I n  c o n t r a s t  t o  t he  d i r e c t  employment of l abo r  f o r  road construc- 

t i o n ,  roads may a l s o  tend t o  d i sp l ace  p o r t e r s  and o t h e r  manual l abo r  

by t he  increased  use o f  motor v e h i ~ l e a . ~  I n  Ban Ping, as elsewhere 

i n  Thailand, only ox c a r t  owners can use t he  roads during t he  r a iny  

s ea son ,  and c a r t  owners ea rn  s i g n i f i c a n t  amounts of cash t r anspo r t i ng  

r i c e  and xnport ing goods during t h a t  per iod.  Road improvements 

would e l im ina t e  t h e i r  f unc t i on  and reduce t h e i r  cash income. 

b. Long-term employment 

The long-term changes i n  employment r e s u l t i n g  from f eede r  

roads is  more d i f f i c u l t  t o  eva lua te .  As t o  some genera l ly  p o s i t i v e  

r e s u l t s  of roads,  increased  a g r i c u l t u r a l  production, and new commer- 

c i a l  and i n d u s t r i a l  e n t e r p r i s e s  w i l l  open up new jobs  o r  provide f u l l e r  

l ~ i n e ,  "Rural Feeder Roads," p. 143. 

- 2 ~ r i v a t e  r e p o r t  of a major i n t e r n a t i o n a l  lending i n s t i t u t i o n .  

I .  J . B a w e l l  and J .D.G.F. Hove, "Appropriate Technology and Low 
Cost Transport.' ' i n  Low Volume Roads: Second I n t e r n a t i o n a l  Conference. 
Washington: Nat iona l  Academy of Science,  1959); B la ik i e  e t  el., "Road 
Construct  ion i n  Nepal;' Edwards, "Evaluating Investments i n  Rural Trans- 
port." 

4~oerman,  A g r i c u l t u r a l  Change. 



h a i r ,  ?Highway i n  Sierra Leone." 

employment fo r  the vil lagers.  ~onstructioxi of roads leads t o  a 
- 

diversif ication of economic ac t i v i t y  and t o  individual specialiea- 

t ion w e r  the long term. Long-term employment changes occur within - 

the vi l lage as  new enterprises and econamic ac t i v i t i e s  enter the 

economy and more persons may remain i n  rura l  areas t o  work as a 

result .  Rather than giving up agricultural  ac t iv i t i es ,  roads lead 

vi l lagers  t o  supplement agriculture with miscellaneous cash earning 

projects. One World Bank study shows tha t  i n  the Yucatan area the 

a r r i va l  of the road opened up the honey markets so vi l lagers  began 

to  ra i se  bees and market: the honey a s  an a l ternat ive  t o  other economic 

ac t iv i t i es .  Some people with s k i l l s  such a s  masonry began t o  use the 

road to  work outside the vil lages as  laborers. 

Roads may not contribute much to  the solution of long-term employ- 

ment problem i n  ru ra l  areas, and they may have detrfmental impacts 
- 

on the people and families In the areas they serve. The emigration 

of farm labor was a major reason for  the lack of benefits of the Kono 

road i n  Sierra ~ e 0 n e . l  Jackson found that i n  Colombia jobs were short- 

lived, the disappearance of the jobs was soon followed by "instant 

underdevelopment."* Hughes found only isolated instances of changes 

i n  occupation, most new trades going to  newcomers I n  some instances 

2 ~ e a n  E. Jackson, 'Colombia : Instant Underdevelopment fo r  Indigenous 
Tribes," ARC Newsletter 2, 1978. 

" -  

%@es i n  Haef ele, Transport and National Goala. 



employment and underemployment problems d id  no t  change subs t an t i a l l y ,  

except during cons t ruc t ion  of  roads. 1 

4. Land valucs ,  tenure and use 

The impacts on land va lue ,  tenure and use due t o  the  construc- 

t i on  of r u r a l  roads a r e  i nex t r i c ab ly  l inked  together  i n  consider ing 

the s i t u a t i o n  of the r u r a l  poor. In  general ,  a  new road causes t he  

value of the  surrounding land  t o  r i s e  i n  d i r e c t  proport ion t o  

its proximity t o  the  road. Thus, the  for tu i tons ,geographic  pos i t ion  

of the var ious  s o c i a l  and economic camponents of t he  population I n  

r e l a t i o n  t o  the  road a f f e c t s  t h e i r  r e l a t i v e  economic pos i t ions .  Both 

r i s i n g  land values and the  changing s t r u c t u r e  o f ' t h e  population as 

a r e s u l t  of the  road impact on the land use pa t t e rn s ,  i n  general  mov- 

i n g  toward more i n t ens ive  land u t i l i z a t i o n  c lo se r  t o  the  road, both 

f o r  a g r i c u l t u r a l  and commercial en t e rp r i s e s .  

Land va lues  i nc r ea se  a f t e r  o road i s  b u i l t .  Therefore  whoever 

owns t h e  laad  w i l l  b ene f i t  most and l a rge  farmers w i l l  b ene f i t  more 

than smal l  ones. A s  would be expected, the evidence suggests t h a t  

the  magnitude of the  i nc r ea se  i n  land va lues  does have some pos i t i ve  

r e l a t i o n s h i p  t o  dens i ty  of population and type of road, although no 

s i n g l e  au thor  suggests  t h i s  conclusion. In Kepal, a s  soon a s  t he  road 

alignment was known, l and  v.alues ro se  "to many times t h e i r  former 

l eve l s "  f o r  roadside l oca t i ons  and a t  l e a s t  double f o r  p l o t s  100 meters 

- - -  

1 
World Bank s tudy of s e l ec t ed  highway pro jec t s .  



or more away. The a t t r a c t i o n  of reduced c o s t s  for t ranspor t ing  

a g r i c u l t u r a l  goods t o  market, the  p o t e n t i a l  f o r  r e t a i l  e s t ab l i sh -  

ments a longside the  road t o  se rve  the  road users ,  a s  we l l  as t he  

c lose  proximity t o  the  s o c i a l  s e r v i c e s  made ava i l ab l e  by the road 

increased the market p r i ce  of land i n  the  a-rea and increased t he  

number of land transactions. '  The s i z e  of the  increase ,  of course,  

depends on t he  r e l a t i onsh ip  of the land a rea  i n  question t o  the  

road and on the q u a l i t y  of the  land. In the  Phi l ipp ines ,  l and  value 

increased from 39 t o  77 percent  the  year  a f t e r  t he  road cons t ruc t ion  

a s  compared with the  year before due t o  b e t t e r  pr5.ces and production 

p o s s i b i l i t i e s .  Coconut and r e s i d e n t i a l  land experienced the h ighes t  

r i s e  (77  and 72 percent ,  respec t ive ly) ,  uncul t ivated land was up 

53 percent ,  r i c e  land rose between 40 and SO percent and coffee  land 

experienced the l e a s t  increase  (39 percent) .  Res iden t ia l  land s t i l l  

ranked f i r s t  i n  value a f t e r  the  value increase.  
2 

The Ramnad-Mandapan road s tudy i n  Ind ia  found increases  i n  

the  value of un i r r i ga t ed  land a s  follows: 

2 increase  i n  value 

0 

0-25 

number of v i l l a g e s  

1 

7 

' ~ l a i k i e  e t  al . . "Roads i n  Nepal." 

' ~ a n t o s  Villanueva, "Value of Rural ~ o a d s .  " 



X i n c r e a s e  i n  v a l u e  number o f  v i l l a g e s  

25-50 9 

50-75 5 

75-100 2 

100 1 

The va lue  of i r r i g ~ t e d  land inc reased  by 33 percen t  t o  150 percent .  1 

Land va lues  a l s o  inc reased  i n  the  P h i l i p p i n e s ,  Honduras and E l  Salva- 

dor a s  a r e s u l t  of road i t  may be &ha t  e rise i n  land 

v a l u e s  c l o s e  t o  a road mag cause va lue  of land f u r t h e r  away t o  f a l l ,  

5 u t  no d e f i n i t i v e  d i s c u s s i o n  of t h i s  i s s u e  was found i n  t h e  l i t e r a -  

t u r e .  3 

I n  t h e  Padat Karya p r o j e c t  i n  Indonesia,  l and  v a l u e s  r o s e  a t  

l e a s t  50 pe rcen t  f o r  p l o t s  immediately a d j a c e n t  t o  t h e  road,  This  is  

a lowsr average than exper ienced elsewhere perhaps i n  paart due t o  

t h e  l e s s e r  t r a f f i c  volume expected and t o  t h e  l ack  pf land specu la t ion  

due t o  v i l l a g e r s '  expressed r e l u c t a n c e  t o  s e l l .  This re1uc:ance 

stemmed from the  h igh  s o c i a l  value  placed on land;  p r o d u c t i v i t y  and 

a neighbor ' s  esteem was considered more important  than monetary value .  

Land v a l u e s  f u r t h e r  away from the  road u s u a l l y  d i d  n o t  change, support- 

i n g  t h i s  hypothes is .  However, unexplained va r iance  was discovered 

'1nd is, "Ramnad-Mandapam Road': 

2 ~ ~ ~ ~ ~ ,  "Ph i l ipp ine  Evaluetion;" ROCAP, "Threc! I n t e g r a t i o n  ~ o a d s ; "  
Hirsh  i n  Wilson, et a l . ,  Highway Investment. 

t 
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3 ~ f .  OECD, Conference rn Rural  Roads. - 1 
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I n  the Padat Karya etudy. 'in m e  piace,  f o r  axample, an incvease . I. . ... . * .  \ ,  . r;-- 

\ <, , 
I , .> 

of only 5 percent was Pound, whsreas "markoS increr@esw of c,&",' , %  . . .-/- ,$- -. . , - . 2- 

-LJ' ' ' 1  , I r 4 ' times or more &cured i n  o the r  places,  s s p e c ~ a l l y  Went J a y .  
- L r '- 

=I 

- I [  - A frbquent effect of uural  roecbprojects  is tnbt land values 

along t h e  road increase  and d i ~ ~ p l a c e  tenants  o r  those who do not  . t .- 
. - 
i - 

have t h e i r  larid legally rcrgistered, those who have less access ro s = 
G '  
i 

e a r l y  informahinn systens 2nd l e s s  ready cash or c r e d l t ,  o r  chose.~h% < 

i 
5 -- 

because of t b d r  subs is tence  or ienea t ion ,  place;, l e s s  value than Go 

la rge  f e m e r s  on land prorimicy t o  roads. If s&h displacement and 

disgnsseasion occurs it may increase  the d i s p a r i t y  heeucen r ich  and 

poor an.! increase  t h e  nmbcr of landlcecs i n  t h e  region. 
2 

In Kenyz, Pncrcasing racognft ion .in baing given t0 .a  "roadside 
m 
rn i e l i t e "  consisr lng of a dLsproportimaroPy wctrrlthy group of f a m r o ,  
1 

r u t n l  3ucinessmen. and professdonals who a r e  buying up the more 
, . 

prljductive and vafuable land alongside t h e  roac?s. me poorer farmers 

of the land are therefore being relegated t o  more remote areas.  

Indications from donor agencies, projects:  i n  West Aflrca,  Southeast Asia, 1 - 
,i 

and Cential America a l s o  sugg~st t ha t  poorer farmers map be forced out 1 
3 

as land values increase. I n  Bangladesh, ohe improvement of roads I 
3 .  s - 

has l e d  to landholding concentrat ions and on cncreose i n  the  landlesr I. 



1 I populations as well. 

I'he lack of compensation t o  the owners fo r  land used 

fo r  roads was mentioned by farmers as  a cause of d i s sa t i s fac t ion  

t i  Sierra Leone and  eng glade oh.^ I n  addition, 

Bank s t a f f  experience has shown that  cornpensetion provided 
map not fu l ly  conpensate (a farmer) f o r  the r e a l  cost of 
loss of land. Roads wag divide the farmer from h i s  farm 
land or  h i s  water supply, and may divide up the land i n  
such a way that  h e  loses  the use of '1 major p r o ~ o r t i o n  of 
i t .  O r ,  the road may require a few community members 
t o  provide most cr the land fo r  right-of-way but the 
payment provided may not help them tmreplace  the land 
l o s t .  For instance, there m ~ y  be no available land i n  
t he  area...lhe r e s u l t  may be that  the farmer simply has 
l a s s  land t o  farm, may omit the fa l lou  cycle, which 
eventual ly  may cause l o s s  o f  lartd f e r t i l i t y .  3 

The effect  of cut t ing  a new road owiand use and settlement 

pat terns are quick t o  be seen. In Ghana, the increased ease of move- 

ment made possible by a new toad a t t r ac ted  whole v i l l a g e s  t o  t h e  

roadside and caused land v i t h l a  easy access of t h e  road t o  be more 

extensively cult ivated.  Zones of cul t iva t ion  developed along the 

road, and the fallow periods declined, with the introduction of 

cash crops h i the r to  unknown i n  the area. In areas remote from the 

road, cu l t iva t ion  almost c e ~ s e d .  4 

'~dwards, "Evaluating Investments i n  Rural Transport." 

2 ~ l a i r ,  "Highway i n  Sier ra  Leone; " Berger . Study of Transrort 
Investment. 

%rid Bank otudy of ~ o c S o l o ~ ~ c a 1  impact of Work on rural r d m .  

d 'H.?. Vhire. glCoranunicrtions and i ranspor t  ." an N ~ l y . d  Ed krton,  
ad. Selected Readings to Accompany Getting Asrieulture Novia&, Vol. I1 
(New York,, The A g r i c ~ l  t u k i l  DeveXopnent Cowcil,  l972), p. 800. 
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In Sabah, a TRRL study noted t h a t  a h o s t  100 percent of the  use- - 

able landwas cu l t i va t ed  wi th in  one-half mile of t h e  road, b u t  t h a t  

percentage f e l l  off  t o  about f i v e  percent a t  a d i s tance  of f i v e  mi les  

from the road. 1 

In the  case of penetrat ion roads, spontaneous colonizat ion has 

of ten led  t o  insecure tenure w?lich has immediate or delayed negative 

consequences. In Sepal,  a vide v a r i e t y  of i m i g r a n t s  followed the  

progress of new roads i n t o  the lowland t e r a i ,  f r u s t r a t i n g  government 

attempts t o  r e t a i n  some a reas  a s  fore'kt preserves. Confl ic t  with,  

and corrupt ion o f ,  l oca l  o f f i c i a l s  were q u i t s  common, and the "zneahs 

by which each @m:fgrnnEJ attempted to  es tab l fsh  r i g h t s  over the 

land depended upon t h e i r  rsis access  t o  the bureaucracy, particul,;ly 

those sec t ions  deal ing with land regis trat ion."2 For those who could 

not  obtain land, i l l e g a l  squa t t ing  o r  sharecropping were the  common = 

opt  ions.  - 

Problems may be encountered i n  s e l ec t ing  and obtaining r i g h t s  of 

vay f o r  road placement. For years  J road was needed t o  serve  a 
= 

v i l l a g e  i n  the Phi l ipp ines  as chi ldren could not go t o  school,  and 
-- 

fanners  could not  move produce o r  animals. B u t  proposed roads had 

been r e j ec t ed  because i t  would cut  through farm p lo t s ,  t ake  more land 

- - 

'R.s. M l l a r d  and R.S.P. Botaey, "Road Transport An ~ e v e i o ~ i n g  
~ountries ," M1+ *). : 7th ~ n t e r n a t i o n a l  Road Federation World h e t i a n .  
1973, p p. A 2-5. 



from some than o thers ,  and neces s i t a t e  new surveys f o r  land titles. 

Fina l ly ,  a proposal was made and accepted f o r  a "crooked road" t h a t  

zigzagged along the edges of properties.1 Schroeder and S i s l e r  

mention tha t  i n  Nepal feeder roads may take up valuable scarce paddy 

f i e l d s ,  and tha t  i t  may be b e t t e r  t o  t ransport  wheat and r i c e  across  

2 
f i e l d s  than t o  bui ld  too  many roads. In same countr ies  road shoulders are 

used t o  graze c a t t l e  (as i n  South Asia),  and d i t ches  and cu lve r t s  a r e  

used f o r  i r r i g a t i o n  (as  i n  Yemen). I f  roads a re  not designed with 

these  f a c t o r s  i n  mind i t  may put farmers a t  a disadvantage and lead 

t o  abuse of the  road and higher maintenance costs.  
3 

B. Marketing 

Road development leads  t o  reduced t ranspor ta t ion  cos t s  t o  and 

from markets, and thus increases  the  amount and inf luences  the nature 

of farm-to-market a c t i v i t i e s  undertaken by r u r a l  areas,. Agricul tural  

input  and output l e v e l s  a r e  affected.  Inputs  become 'cheaper, more 

e a s i l y  and r e l i ab ly  obtained, and can 5e i n t eg ra t ed  i n t o  thr  agri- 

c u l t u r a l  cycle. The amount of commercial crops ava i lab le  f o r  market- 

ing  increases  with the opening of roads because of (1) increased inputs ,  

(2) a b i l i t y  t o  move goods t o  market and high demand a reas  which means 

a g rea t ly  enlarged market f o r  surplus  goods, and (3) reduced transpor- 

h d r o  T. Orata. "C-unity Education i n  Rural Philippines",  

2 ~ c h r o e d e r  and S i s l e r  , Sonaull-Pokhara Highway. 

World Bank s tudy of soc io logica l  impact of  work on r u r a l  roads. 



t a t i o n  c o s t s  ( i f  passed through) which mean higher  p r o f i t s  f o r  

farmers,  and a c t  a s  an i ncen t ive  f o r  f u r t h e r  production. Marketing 

p a t t e r n s  a d j u s t ,  including p l ace  of s a l e  and s a l e s  agent,  t o  f i t  the  

new economic cl imate  created by the  roads. 

The impact of roads on t h e  r u r a l  marketing s t r u c t u r e  i s  t o  

e s t a b l i s h  a f i rm l i n k  between a g r i c u l t u r a l  producing a r e a s  and mtitket- 

i ng  cen te rs .  The new ease  and decreased cos t  of t ranspor t ing  goods 

t o  market i n i t i a l l y  provides farmers with a means of disposing of 

su rp lu s  produce and the decreased t ranspor t  cos t s  i nc r ea se  the farmgate 

p r i c e  t o  the  farmer (pr ice  of  goods so ld  minus t r anspo r t  cos t s )  and 

h i s  r a t e  of r e tu rn .  One Central  American s tudy found t h a t  f r e i g h t  

r a t e s  were down t o  13-25 percent  of the  o r i g i n a l  r a t e  (from 1970 t o  

1978) and passenger r a t e s  down t o  37 percent of o r i g i n a l  l e v e l ,  and 

no r a t e  d i f fe rences  were.observed between the  r a iny  and dry 

seasons,  whereas t he r e  had been previously.1 The a t t r i c t i o n  of a 

ready market f o r  goods, promise of increased reti*-.s on production 

investments and increased ea se  of ob ta in ing  a g r i z u l t u r a l  inputs  lead 

t o  an i nc r ea se  i n  a rea  and i n t e n s i t y  of cu l t i va t i on ,  and of y i e l d s  to 

send t o  market. 

The induced a g r i c u l t u r a l  surp lue  i s  aold and exchanged a t  the  

po in t  of production, t he  c e n t r a l i z e d u r b a n  markets, and at epote 

a l l  a long the  way. Producer d i s t ance  from the  market a e  well as t h e  



exist ing transportat ion eyotem and type of good determine whwe and 

by vhom the products w i l l  be eold. 

Cloee proximity t o  markat, meaeured by t r ans i t  time, encourages 

farmere t o  bypaer the  middlemen and market t he i r  own goode i n  order 

t o  co l lec t  the e n t i r e  p ro f i t  from the  sale;  i n  eo doing, farmere have 

bean known t o  receive 25 t o  40 percent more f o r  t he i r  g0ods.l Better 

transport increaeed the  uee of market places i n  Thailand when a 

laterite road from Chiang Rai t o  Chiang Kham reduced t r ave l  time 

from three days t o  three hours, and a l tered the  routes and pricee of 

the regional r i c e  trade. I n  the  Philippinee, construction of a 

ru r a l  road reduced the s a l e  of farm producte a t  the farm ra ther  than 

market from 69 t o  40 percent of the  amount Aa eeveral etudiee 

have pointed out, benefi te a re  l ike ly  t o  be f e l t  primarily by thoee 

producers located immediately adjacent t o  the  roads. Thoee fur ther  

from the road w i l l  follow a mrarketing pattern similar t o  thoee 

prodwere who are re la t ive ly  far d m  the  road i n  re la t ion  t o  the  

markat. 

For producers a t  the f a r  end of the  r u r a l  road from the  market, 

one etudy euggeete tha t  the point of e a l e  mwes closer to  the farm. 

%oermaa, Agricultural Change. 



This  i o  due, a t  l e a s t  i n  p a r t ,  t o  t h e  i n c r e a s e d  number o f  middlemen 

who make t h e  longer  journey i n  s e a r c h  o f  producers wanting t o  s e l l  

t h e i r  goods wi thout  t r a v e l i n g  t o  market. Previously ,  t h e s e  producers  

would have gone t o  c e n t r a l  c o l l e c t i o n  p o i n t s  somewhere between t h e i r  

farms and t h e  market .  Ease of t r a n s p o r t a t i o n  and inc reased  competi- 

t i o n  has  extended t h e  t e r r i t o r y  of t h e  middlemen, as seen i n  s t u d i e s  

of P h i l i p p i n e s ,  Malaysie,  Indonesia  and Thai land,  among o the r s .  1 

The c o s t  of  t r a n s p o r t i n g  one u n i t  of goods d e c r e a s e s  wi th  t h e  

c o n s t r u c t i o n  o r  improvement of roads , , through t h e  replacement of 

f o o t ,  horseback,  and animal-drawn c a r t s  wi th  j i t n e y s  and o t h e r  motor 

v e h i c l e s ,  and t h u s  i n c r e a s e s  farmers '  income from s a l e s  a t  market. One 

, s tudy  determined t h a t  once a road i s  converted t o  a minimal a l l -weather  

road and motorized v e h i c l e s  a r e  used t h a t  t r a n s p o r t a t i o n  c o s t s  u s u a l l y  

drop t o  l e s s  than f i v e  o r  t e n  pe rcen t  of t h e  t o t a l  product c o s t s .  
2 

For some goods t h e  degree  of sav ings  i s  h igher  than o t h e r s ,  depending 

on weight and b u l k .  To i l l u s t r a t e ,  a P h i l i p p i n e  s tudy  i d e n t i f i e d  

percentage drops o f  t r a n s p o r t a t i o n  c o s t s  from t h e  y e a r  p r i o r  t o  road 

c o n s t r u c t i o n  t o  t h e  y e a r  fo l lowing f o r  a number of a g r i c u l t u r a l  pro- 

duc t s .  Cost  of  t r a n s p o r t  of r o o t  crops  dropped 60 percen t  and o t h e r  

products  (corn ,  bananas,  swine) exper ienced s i g n i f i c a n t  dec reases  ae 

'Bergsr, "Study of Transpor t  investment ." 
2 ~ r i v a t e  r e p o r t  of a major in t .ma t lona1  l end ing  i n s t i t u t i o n  



w e l l .  Tobacco experienced t he  mul lea t ,  although e t i l l  eigaificont, 

decrease of 17 However, a study i n  Thailand concluded tha t  

whereas t he  savings in traneport coat makes a ~ i g n i f i c a n t  difference 

in  re turn t o  "heavyq' crops l ike  caeeava and sugar cane, it  i e  of 

l l t t l e  consequence with moet other upland crops, A World Bank etudy 

e h m  tha t  f o r  corn, the savinge would represent an increase i n  

net  re turn  of one percent. 2 

Ae truck and vehicle opsrating coats decrease, t h i s  reeul te  i n  

increaeed p ro f i t s  f o r  trucking and commercial traneport f i m  which 

induces them t o  expand t he i r  vehicle numbere. Increased competition 
- 

may reduce f re ight  rates, Tn the  Philippines, paeeenger and cargo 

chargee f e l l  54 percent from 1975 t o  1978 due t o  lower t rampor t  coete 

and increttsed competftion. Transport became more rel iabze due t o  a 

284 percent increase in  number of vehiclee, and began year-round opera- 

tione ra ther  than during the  dry eeaeon only. Longez-distance vehicles 

cut  dam on trauafer time between vehicles. Average farmgate pricce 

Increased 59 percent while market gr?.,:ee =;.c up by 26 percent, ro  

faxmere were gett ing a larger  share of the  price. I n  Honduras 

traneport was formerly by mule a t  a coet of $0.20-0.25 a load, a f t e r  

-1 

l~aatoe-~i l lanueva,  ''Value of Rural Roads ." 
2 ~ o r l d  Bank etudy on village accese roads. 

I , %SAID, "Philippine Evaluation." 
, .. 
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a road was b u i l t  t h e  cos t  was c u t  t o  $0.05 by truck. On another  

4.5 k i b n e t e r  road the re  is  a d a i l y  bus s e r v i c e  t o  Tegucigalpa, 

allowing v i l l a g e r s  t o  save $0.10 on each s t r aw  basket  marketed. 1 

The! degree t o  which t r anspor t  c o s t s  savings are passed on t o  

the  consumer-producer i s  important. The Brookings s tudy concluded 

t h a t  i n  a l l  cases examined, except E l  Salvador, t h e  mechanism which 

had s t imula ted  a d d i t i o n a l  output  was t r anspor t  r a t e  reduct ions.  

Another r eg iona l  s tudy a s s e r t e d  t h a t  i n  most cases  the  t r anspor t  

b e n e f i t s  had reached producers and ~onsumers.  2 

It has been noted, however, t h a t  even if t r anspor t  savings are 

passed on, they may be so smal l  as t o  have no e f f e c t  on consumer - 
producer behavior. In  Bangladesh, t he  maximm reduct ion f o r  a t rans-  

por t  hpcovement (from head and shoulder  loading to  pedal rickshaw 

o r  t ruck)  is un l ike ly  t o  save more than 5 taka per  pound. This is 

a very small savings r e l a t i v e  t o  a reduct ion i n  i n t e r e s t  rates from 

100 t o  50 percent ,  which would save the  average farmer s e v e r a l  hundred 

taka annuially, o r  i n  l i g h t  of t h e  f a c t  t h a t  market p r i c e s  of  r i c e  

f l u c t u a t e d  from 40 t o  261 taka from 1972 t o  1975. 
4 

'world Bank study of Jabot and capft.1 erbs t i tu t ion .  

%orld Bank study of s e l ec t ed  hi~~hway projec ts .  

3 0 ~ ~ ~ ,  Conference on Rural Roads. 

4~dwards ,  "Evaluating 1nves tment~".  



To conclude, roads f requent ly  s e rve  t o  reduce p r i c e  d i f f  e r e n t i a l s  

and d i s p a r i t i e s  i n  marketing oppor tun i t i e s  between fermerly i s o l a t e d  

v i l l a g e s  and market centers .  Numerous s t u d i e s  have found t h a t  t he  

c r u c i a l  f a c t o r  i n  succes s fu l  development of new land i s  access  t o  a 

v i ab le  market center .  Markets a r e  p r i n c i p a l  bot t lenecks,  a s i t u a t f o n  

f requent ly  aggravated by high t r anspor t  c o s t s  on poor roads. Land 

se t t lement  p a t t e r n s  i n  Bol iv ia  r e f l e c t  t h i s :  a s  d i s tance  from market 

i nc reases ,  t he  percentage of a r ab le  land i n  crops decreases  (within 

14 ki lometers  from the  paved road t h i s  drops t o  only one pc   eat). 
1 

In India ,  a 1967 r e p o r t  by U t t a r  Pradesh s t a t e  government noted t h a t  

a major f a c t o r  i n  the  scu re ' s  poverty and food deficiency was i t s  

i n a b i l i t y  t o  market crops o r  ob tq in  inpu t s ,  s ince  36 percent  of i t s  

v i l l a g e s  were without  roads. Farmers could no t  d r i l l  enough tubewells 

because road a c c e s s i b i l i t y  was required f o r  d r i l l i n g  equipment. Thus, 

lack of roads l i m i t e d  marketing exchaiiges s i g n i f i c a n t l y  enougn t o  

hold back development of  the  whole region. 

C. Consumption Ef fec t s  

The impact of new roads on consumption o f  goods and s e r v i c e s  i s  

genera l ly  pos i t i ve ,  although complementary p ro j ec t s  are o f t e n  necessary. 

J ~ e n n e r g r s n  and Whieaker , "Investment i n  accese roads. I' 

Z ~ e n .  Distance and Development. 



Increased consumption is o f t en  a hi&.::., -+re  i n d i c a t w  of r e l a t i v e  

changes i n  income compared t o  p r i ce s ,  i . e . ,  e i t h e r  an absolu te  in-  

crease i n  income o r  absolu te  o r  r e l a t i v e  dec l ines  i n  pr ices ,  o r  both. 

Researchers have observed v i s i b l e  s i g n s  o f  increased consumption 

following in t roduct ion  of roads i n  near ly  a l l  cases: z inc  roofs ,  

p r i v a t e  wel l s ,  l a t r i n e s  and rad ios  i n  Liber ia ;  metal  roofs ,  more 

rooms, s tone  cons t ruc t ion ,  

f a c i l i t i e s )  i n  Madagascar; 

households surveyed had 5 1  

more f u r n i t u r e ,  l i g h t i n g  (but no t  s a n i t a r y  

masonry houses i n  3feexico.l I n  Thailand, 

percent  more conswner a s s e t s  (metal roofs ,  

radio,  b icyc les ,  motorcycles,  e l e c t r i c i t y )  a f t e r  a road was b u i l t  

than before due to  g r e a t e r  dccess,  more competit ion and lower pr ices .  2 

In Paryana, Ind ia ,  housing c o s t s  decl ined because the  cos t  of t rans-  

por t ing  b r i c k s  and o the r  mater ia l s  f e l l  t~ a t en th  of what i t  had 

been by camel.) Increases  i n  the  number of r e c r e a t i o n a l  a c t i v i t i e s  

and s o c i a l  v i s i t s  was a l s o  commonly noted, p a r t i c u l a r ' l y  in Asian 

countr ies .  I n  the Phi l ipp ines ,  roads contr ibuted t o  increased 

r e c r e a t i o n a l  a c t i v i t i e s ,  movie-going, musical competit ions,  celebra- 

t i o n s  and v i s i t s  between f r i e n d s  and r e l a t i ~ e s . ~  Socia l  vlsits 

A E l l i s ,  et sl., "Liberia Rural Roads ;" Mitchel l  and Rakotonirina, 
"Andapa-Sambava Road,1t 

2~erBer, "Study of Transport Investment." 

30wao, Distance and Development. 

4 ~ ~ ~ ~ ~ ,  "Phil ippine Evaluation. " 



comprised the  major and une~xpected b m e d i a t e  b e n e f i t  of a World Bank- 

f inanced r u r a l  highway i n  Papua ~ e w  . ~ u i n e a . '  Soc ia l  v i s i t s  a l s o  

increased  i n  Thailand and Nepal. 2 

On occasion,  outward tiigns of increased consumption a r e  negl i -  

g i b l e ,  as i n  Malaya fo l l av ing  one road p r ~ j e c t . ~  No information 

was a v a i l a b l e  a s  t o  why t h i s  was so ,  o r  what income e f f e c t s ,  i f  any, 

the  p r o j e c t  had. Another s i t u a t i o n  i n  S i e r r a  Leone was ambiguous 

i n  i ts  consumption e f f e c t s .  Af t e r  two years ,  v i l l a g e r s  near  roads 

d id  own a few more ma te r i a l  possessions (umbr~l ' las ,  p l a s t i c  buckets, 

rad ios ,  motorbikes, b icyc les )  and li percent  of the  houses i n  road 

v i l l a g e s  had been b u i l t  i n  t h e  time s i n c e  the roads were introduced, 

compared t o  5 percent  i n  v i l l a g e s  no t  oq roads,  i n d i c a t i n g  some in- 

creased economic a c t i v i t y  a s soc i a t ed  with roads. Yet t he  author  

found l i t t l e  evidence t h a t  roads had increased contac t  wi th  a mone- 

t a r i z e d  economy o r  made v i l l a g e r s  more mater ial is t ic ;possibly because 

the  roads had been intrdduced so  recent ly.  

1. Health and Education Serv ices  

There i s  an i m p l i c i t  debate  i n  t h e  l i t e r a t u r e  concerning 

the  impact of r u r a l  roads on h e a l t h  and education serv ices .  Some 

' ~ a r i o n  W. Ward, The Rigo Road: A Study of the  Economic Ef fec t s  
of New Road Construction: New Guinea Research B u l l e t i n  No. 33, 1970. 

'8erger. s tudy of Transport ~nvestment;"  Bla ik ie  et e l . ,  " ~ f f e c t s  
of Roads i n  Nepal." 

%ughes i n  Haef e lo ,  -. Y;::insport and National Goal.. 

h r r i c k  et ale, "Sier ra  LeonelCARE Feeder Roads 6" 



rasearchere found l i t t l e  hplewement i n  access t o  qtich f a c i l i t i e e  

and i u  health and education levels  as a resu l t  of new roade. For 

-. example, i n  Liberia, Hansen found health and education t o  be the  factors I 

i 1. 
l e a s t  influenced by rura l  roade improvement, claiming tha t  t he se '  

were more dependent on distance t o  market c a t e r s .  1 Edwards argues 

similarly that  health and education f a c i l i t i e s  do not improve becauae . 

- of strong centralizing preseures.2 The major part  of the l i t e ra ture ,  

however, does seem to agree with Shoaib that  access t o  health and 

education usually improves more rapidly along roads than elsewhere. 3 

a. Health 

With respect to  health t h i s  conclusion is confirmed by 

studies documenting incresaed numbers of health c l in ics  o r  v i s i t s  
- 

by health personnel assocj.ated with road improvements, by increase 

i n  the use of hospLtals, dentiuts, and veterinarians, and by a decline 

i n  use of native medical specia l is ts .4  The farmers perceive such - 
- - 

k h a r l e s  E. Hanssn, "Evaluation of Planned Road Construction i n  
Liberia: Quantitative Analysis of Socio-Economic Data. " Vol. 1, New York: 
Checchi and Co., 1976. 

2~dwarde , "Evaluating Investments . I' 
I -  

- 3~hoaib,  "Comparative Evaluation. I' 
- - 

- - 

'berger, "Study of Transport Investment," Hirsh i n  Wilson, H i  hway 
- + - 

Inveetment;" Kaeiraksa, "Friendship Highway;'' USAID, "Philippius Eva ttation;" - 

- Owen, Distance and Development; Hughes i n  Haefele, Transport and iOational 
- Goalso Ward, The Rigo Road; Okada, "Padat Karya;" Patrick et al. "Siazra -' - 

~ e o n e / ~ A . ~  Feeder Road#;" Blaikie et al., "Effects of Roads i n  Nepal;" 
- - 

El l i e  et  a l . ,  "Liberia Rural ~oads." One exception occured i n  the  Yucatan 
wharre locat  bonesetters expanded the i r  cliente1.e follooting opening of 

1 the  road ( World Bank etudy on r u r a l  development). 
- 
Tb: - 
+,, 
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se rv i ce s ,  e s p e c i a l l y  i n  an emergency, as a major b e n e f i t  a t t r i b u t a b l e  

1 t o  roads. When quer ied  as t o  t h e i x  use of  a new road i n  Panama, 

farmers named medical a t t e n t i o n  a s  t h e i r  f i r s t  choice.  2 

I n  genera l ,  t he  z s l a t i o n s h i p  between access  t o  medical f a c i l i t i e s  and 

h e a l t h  is c l ea r .  There a re ,  however, many i n d i r e c t  o r  assoc ia ted  

e f f e c t s  of r u r a l  roads on hea l th  and n u t r i t i o n  which may not  always 

be pos i t ive .  For examp1e;a s h i f t  t o  cash crop production, accompanied 

by buying food a t  t he  market,  f r equen t ly  leads,  20 dec l ines  i n  d i e t a r y  

s tandards.  I n  one Northeast African cour*:ry, more i m ~ o r t e d  goods legeened 

n u t r i t i o n a l  atandarda cf t h e  poor. I n  Bangladesh, a swlech from rice t o  more 

marketable watemelon  r e su l t ed  i n  poorer n u t r i t i o n  f o r  farmers* 5 

Milton r e p o r t s  t h a t  Aymara and Quechua f a m i l i e s  who fo l low new 

roads i n t o  t he  low moist  Yungas f i n d  t h a t  they  can grow only high 

carbohydrate crops l i k e  bananas, yucca, huabusa and racacha, all 

s e r i o u s l y  d e f i c i e n t  i n  p l a n t  p ro te in .  The r e s u l t  S p r o t e i n  m a h u t t i -  

t i o n  which can s e r i o u s l y  damage i n f a n t s '  b r a i n s  and nervous systems. 

l ~ e r ~ e r ,  Study of Transport  Investment. 

'pr ivate  papers of a major i n t e r n a t i o n a l  lending i c s t i t u t i o n .  

3 
Wurld Bank s tudy  of  soc io log ica l  h p a c t  of work on r u r a l  roads. 

4 
World Bank etudp of ee lec ted  highway pro jec t s .  

'~dwards,  "Evaluating Invas tments. " 

'Milton in Farvar  and Milton, Care less  Technolo&y. 



This may .cautlcl. i r r e v e r s i b l e  damage condemning whole generat ions t o  

poor health and degradation. 

The i n i t i a t i o n  o r  increased e f f ec t i venes s  of anti-malaria programs 

accompanieo road improvements.' One Uorld Bank s tudy r evea l s  t h a t  a 

road i n  a nor theas t  African country induced the  government t o  undertake 

malar ia  e rad ica t ion ,  permit t ing new se t t l ements  i n  previously uncul t ivated 

lowlands. 
2 

Edwards, however, no tes  t h a t  b e t t e r  access  may mean l e s s  emphasis 

on prevent ive (vs. cu ra t i ve )  ~ n e d i c i n e . ~  Brokensha e t  a l .  agree  t h a t  

b e t t e r  hea l th  depends more on environmental, educational and prevent ive 

measures r a t h e r  than cu ra t i ve  ones. For example, malaria is common 

along the  Siaya road and h o s p i t a l  v i s i t s  w i l l  no t  lover  its incidence. 

The environmental causes must be d e a l t  with. 
4 

Roads oerve t o  spread d i seases ,  a s  African r i v e r  bl indness  i n  

Braz i l  o r  hoof and mouth d i s ea se  i n  t he  Colombian ~ h o c b ,  by expcsing 

previously i s o l a t e d  a r ea s  t o  fore ign  germs o r  vec tors  f o r  which they 

have no i m u n i t y  o r  cu ra t i ve  methods. A pr inc ipa l  r a t i o n a l e  f o r  not 

funding the  l a s t  connecting segment of t he  Pan-American Highway i n  

l ~ i r s c h  i n  Wilson e t  a l . ,  Highway Inveupnent. 

'world Bank study of se lec ted  highway prr jec ts. 

'~dwards , "Evaluating Investments . " 

4~rokensha  e t  a l . .  "Kenya Rural R~eds." 

' ~ a v i s ,  Victims of t he  Miracle ; Jackson, "Colombia." 



t he  Darien Peninsula i s  the f a i l u r e  of t h e  Colombian Government t o  

con t ro l  hoof and mouth d i sease  i n  the  ~ h o c 6 .  New roads i n t o  t h e  

I l raz i l ian  Amazon have decimated o r  wiped out  t he  Parakanam, b e & -  

~karbre, Yanamamo and many o t h e r  e t h n i c  groups pr imar i ly  a s  a 
-. 

r e s u l t  of the  in t roduc t ion  of  in f luenza ,  dysentery, measles, tuber- 

' cu los i s ,  venerea l  d i seases  and o t h e r  d i seases .  
1 

Penet ra t ion  roads a l s o  in t roduce  s e t t l e r s  t o  unfami l ia r  c l imates ,  

f o r  which h a b i t s  formed elsewhere may be  in tpp ropr i a t e .  I n  Bo l iv i a ' s  

- 

- 
t r o p i c a l  Yungas, t he  highland-type house with small  windows provides 

- inadequate v e n t i l a t i o n ,  con t r ibu t ing  t o  hea l th  problems. Increased 

expawre  t o  t r o p i c a l  d i seases  and p a r a s i t e s  i s  a l s o  common. 
2 

Improved roads i n  L ibe r i a ,  Guinea and S i e r r e  Leone Rave allowed 

e a s i e r  movement of cases  of trypanosomiasis (s leeping s ickness) .  3 

For example, on the  K l s s i  road, passengers s t o p  t o  r e f r e s h  a t  r i v e r  

c ross ings  where they become suscep t ib l e  t o  b i t e s  of the  t s e t s e  f l i e s .  

F l i e s  a r e  a l s o  a t t r a c t e d  t o  moving v e h i c l e s  and may be c a r r i e d  by 

them f o r  mi les ,  a f a c t  ins t rumenta l  i n  spreading the  d isease  t o  

former t s e t se - f r ee  a reas .  Labor migrants from savannah a reas  i n t o  

b a v i s ,  Victims of t h e  Miracle. 

2N.llton i n  Farvar and Milton. Careless Technolom. 

3 ~ . ~ .  Abedi and Max J. Miller. "Roadside Tse tse  Hazard i n  ~ i b e r i a , "  
American Journa l  of Tropica l  Medicine a1.d Hygiene 13, 1964. 



sou the rn  Ghana brought s l e e p i n g  s i c k n e s s  wi th  them. Though erqdi=a- 

cion programs were s u c c e s s f u l  i n  t h e  savannah, r e t u r n i n g  migran t s  

kept  b r i n g i n g  t h e  d i s e a s e  back. Today, t h e  d i s e a s e  r a t e  i s  h i g h e s t  

amsng a d u l t  males (who migra te  most). Among t h e  Ashant i  and i n  Nige r i a ,  

t he  h i g h e s t  inc idence  occurs  a long roads .  Evidence i n d i c a t e s  t h a t  ' 
I 

a  f o m e r l y  d i s e a s e - f r e e  a r e a  i n  Karawa was i n f e c t e d  from a  f o r e s t  1 

a long  t h e  main road where people  s topped t o  r e s t .  

Roads a r e  thus  l inea r - type  t r ansmiss ton  s i t e s .  Aithough 
s y s t e m a t i c  ep idemio log ica l  d a t a  a r e  not  numerous, modern 
roads b u i l t  f o r  economic development seem t o  c o n s t i t u t e  
a major h e a l t h  hazard  i n  endemic regions .  T h e i r  ve ry  
purpose be ing  t o  encourage movement and mixture  o f .  peoples  
and goods but  having,  a s  impl i ca ted  e f f e c t s ,  t h e  f a c f l i t a -  
t i o n  of  manvector c o n t a c t s  f o r  s e v e r a l  k inds  o f  i n s e c t -  
borne  d i s e a s e s  .l 

b. Educat ion  

The impact of  r u r a l  roads on educa t ion  seems l e s s  d i r e c t  

than wi th  h e a l t h .  S e v e r a l  a u t h o r s  have even noted l i t t l e  changes 

i n  educa t ion  l e v e l s  as a  r e s u l t  of road However. 

roads  o f t e n  s t i m u l a t e  t h e  opening of  new s c h o o l s ,  t eacher s  are 

encouraged t o  come t o  v i l l a g e s ,  more c h i l d r e n  a r e  a b l e  t o  a t t e n d  

s c h o o l s  \away from home due t o  b e t t e r  a c c e s s  and i n c r e a s e d  a b i l i t y  

'liughes and Hunter  i n  Farvar  and Milton, C a r e l e s s  Technology. 

2~erger ,  "Transporr Investment ," Hirsch  i n  Wilson e t  a1. Highwax 
Investment . 



I 
of paren ts  t o  pay fees .  The r e s u l t s  of t he se  changes may be an increase  

i n  length of schooling, lower drop-out r a t e s ,  more consol idated schools  

and more oppo r tun i t i e s  f o r  g i r l s  as s tuden t s  and women a s  teachers .  

A s tudy of new roads i n  Costa Rica found t h a t  t h e  f i n i shed  road 

d i d  no t  d i r e c t l y  in f luence  at tendance a t  t he  many primary schools  

wi th in  walking d i s tance  of most a r ea s ,  bu t  t h a t  it d i d  a f f e c t  t he  

secondary school attendance. Over h a l f  of t he  s tudents  l i v e  a long 

t h e  l a s t  30 kt lometers  of t h e  road and were d i r e c t l y  dependent upon 

t h e  s t a t e  subsidized school  t r anspo r t a t i on  program t o  g e t  t o  cne of the  

fewer secondary schools. 
2 

Brokensha e t  a l .  s t a t e  t h a t  i s o l a t e d  schools  i n  Kenya a r e  not  

favored by teachers  who d e s i r e  good access  t o  t h e i r  homes, and t o  

shops and s e rv i ce s ,  and t h a t  these  schools  r e c e i w  fewer books, 

3 
. suppl ies  and v i s i t s  f ~ o m  educat ional  o f f i c i a l s .  Roads could t he r e fo re  

have a  favorable  impact by lessen ing  the  i s o l a t i o n  of r u r a l  primary 

schools ,  a s  w e l l  a s  f a c i l i t a t i n g  acces s  t o  secondary schools.  
4 

l ~ u ~ h e s  i n  Haefele Transport  and Nat ional  Goals; Kasirolrsa 'Friendship 
Highway;" Owen, Distance and Development; USAID, "Phi l ippine Evaluation," 
Ward, Rigo Road; Okada, "Padat Karya Pro jec t ; "  Brokensha e t  a l . ,  "Kenya 
Rural Roads." 

*pr iva te  r e p o r t  of major i n t e r n a t i o n a l  lending i n s t i t u t i o n .  

3 ~ r o k e n s h a  et a1 . , "Kenya Rural Roads. " 

4 ~ o r l d  Bank s tudy of socio-economic impacts of r u r a l  development' 
i n  the Yucatan. 



The percentage of popula t ion having some schooling,  the  gr&e l e v e l  

reached and l i t e r a c y  were found t o  be  c o r r e l a t e d  with a c c e s s  i n  L ibe r ia .  

But t h e r e  was no c o r r e h t i o n  between a c c e s s  and t h e  number of s t u d e n t s  

e n r o l l e d  i n  schoo l ,  perhaps because of miss ion schools  loca ted  i n  

i s o l a t e d  a r e a s .  1 

D. D i s t r i b u t i o n  of Impacts 

1. D i s t r i b u t i o n  of impacts by socio-econorni c groups 

As mentioned i n  P a r t  I above, i n  r ecen t  y e a r s  a g r e a t  dea i  

of i n t e r e s t  has  been placed on t h e  d i s t r i b u t i o n  of road impacts--who 

pays and who b e n e f i t s ?  The d i s t r i b u t i o n  o f  b e n e f i t s  between t r ans -  

p o r t e r s  and producers-consumers has  been discussed above i n  I1 B and 

the  s p a t i a l  impact i s  discussed below i n  I1 E. 

I t  seems usua l  t h a t  those  i n  a b e t t e r  p o s i t i o n  t o  cake advantage 

of road improvements (landowners n e a r  t h e  road,  middlemen, r e t a i l e r s ,  

t r u c k e r s ,  urban d w e l l e r s ,  upper and middle income l e v e l s )  w i l l  p r o f i t  

most i n  t h e  absence o f  s p e c i f i c  programs t o  c o u n t e r a c t  t h i s .  This i s  

t h e  core  of t h e  s t u d i e s  presented by B l a i k i e  et a l . ,  Brokensha e t  a l .  

and others! The immediate e f f e c t  o f  road p r o j e c t s  i n  Bangladesh is 

' ~ l l i s  ec al. , "Liberian Rura l  Roads. 'I 

2 ~ l a i k i e  e t  el., "Ef fec t s  of  Roads i n  Nepal; "Brokensha e t  al . ,  
" ~ e n y a  Rura l  Roads. I' 



t h e  replacement of headloading by rickshaws and t r u c k s ,  r e s u l t i n g  

i n  unemployment f o r  t h e  poores t .  Cottage i n d u s t r i e s  a r e  hur t .  Lost  

employment lowers income, o f t e n  i n t e n s i f y i n g  h e a l t h  and e d u c a t i o n a l  

problems f e r  the  poores t .  According t o  Edwards, t h e  fundamental 

e f f e c t s  of roads  i s  a re inforcement  of the  development of cap i t a l i sm,  

v iden ing  of income d i s p a r i t i e s  and concen t ra t ion  and c e n t r a l i z a t i o n  

of c a p i t a l .  
1 

Where t h e r e  a r e  l a r g e  landholders ,  one could n o t  expect  road 

improvements t o  s p u r  product ion i n c r e a s e s  since' landowners a l ready  

enjoy s u f f i c i e n t  income and they f e a r a t h a t  a d d i t i o n a l  income would 

l i b e r a t e  t h e i r  employees.' Land tenancy w i l l  t h e r e f o r e  be  a major 

f a c t o r  i n  determining who b e n e f i t s ;  i f  land is unev?nly d i s t r i b u t e d ,  

as i n  p a r t s  o f  t h e  Third and Fourth Worlds, t h e  l a n d l e s s  o r  land-poor 

w i l l  r e c e i v e  l i t t l e  b e n e f i t ,  but  i f  land i s  more evenly  d i s t r i b u t e d ,  

a s  i n  some a r e a s  of Mexico, road p r o j e c z s  w i l l  s e r v e  .lo.wer income 

groups b e t t e r .  
3  

In  l enya ,  Brokensha e t  ~ t 1 . ~  g i v e  s p e c i f i c  examples of well-off 

t r u c k e r s ,  t r a d e r s  and farmers  who a r e  i n  a  p o s i t i o n  t o  t ake  advantage 

'~dwards,  "Evaluating Investments.  I' 

' ~ h a u g h n e s s ~  e t  al..  "USAIDICARE Food f o r  Re l i e f  Roads ." 
' ~ e r s o n a i  Communication, s t a f f  of  an i n t e r n a t i o n a l  f i n a n c i a l  

i n s t i t u t i o n .  

4 ~ r o k e n s h a  e t  el. , "Kenya Rural  Roads. " 
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of  new roads. According t o  t h e s e  r e s e a r c h e r s ,  whi le  r u r a l  roads  may 

b e n e f i t  t h e  a r e a  a s  a whole, t h e r e  is always a group, the  poores t  and 

most d isadvantaged,  who w i l l  n o t  be reached. There is no way t o  

prevent  those  who have an edge i n  r esources ,  s k i l l s  and i n i t i a t i v e  

from b e n e f i t i n g  d i s p r o p o r t i o n a t e l y .  

"Self-help" p r o j e c t s  o f t e n  become e x p l o i t a t i o n  of t h e  poores t  

and l e a s t  i n f l u e n t i a l  v i l l a g e r s  on whose shou lde rs  t h e  manual l a b o r  

w i l l  f a l l .  I n  Indonesia ,  one road (among many) apparen t ly  had n o t  

b e n e f i t e d  t h e  bulk of t h e  people.  I n  f a c t ,  i t  h a d  reduced employ- 

ment o p p o r t u n i t i e s  (such a s  por terage>. '  Weiss found t h a t  roads  

i n  n o r t h e a s t  B r a z i l  would have no p o s i t i v e  impact on t h e  p r e v a i l i n g  

skewed p a t  t e r n  of income d i s t r i b u t i o n . 2  Ward found t h a t  t h e  f f - s t  

t o  t a k e  advantage of t h e  Rigo road were Europeans, a l though she  

b e l i e v e s  indigenous  c a t t l e  r a i s i n g  and s t o r e  opera t ions  seem probable 

i n  t h e  n e a r  f u t u r e .  3 

The e l i t e  a l s o  emerge a s  p r i n c i p a l  b e n e f i c i a r i e s  of inenme geners-  

4 t e d  and of d i s t r i b u t i o n  of o p p o r t u n i t i e s  and s e r v i c e s .  In  f a c t ,  t h e  

concept  of r i c h  an5 poor had grown i n  what bas once a n e a r l y  e g a l i t e r i a n  

' ~ k a d a ,  "Padat Karya P r o j e c t .  " 

2 ~ o s e p h  Ueiss, The B e n e f i t s  of Broader Markets Due t o  Feeder Roads 
and Market News In  Northeas t  B r a z i l .  ( I t h e c a ,  Corne l l 'Un ivers i ty  P r e s s ,  
1971). 

h r l d  Bank s tudy  of socio-economic impacts of r u r a l  development i n  
i n  the Yucatan. 



elide community. Particularly significant in the increasing social 

stratification has been the emergence of patron-client roles; unlike 

before the road, many agriculturalists are now working as day laborers, 

and members of the new elite have begun to extend credit to poorer 

individuals in exchange for labor. 

World Bank studies note several barriers to equitable distribution 

of road benefits: no pass-through of savings by middlemen, land tenure, 

and agricultural credit systems (as in Brazil) that benefit landowners 

but not tenants. The implication for pol.icymakers, therefore, is that 

road projects must be complemented by programs to promote competition 

among transporters, land reform, and access to credit. 

However, a num~er of studies have found that road improvements 

can be associated with lessening of income differentials. In the 

Philippines, reduction of transport time and fares would seem to 

I 
benefit the rural poor. In Haiti, access roads along with coffee 

centers and credit associations were credited with increasing the 

income of small farmers much more than large farmers as follows: 
2 

'USAID, "Philippine Evaluation. " 

2~oskins-~estern-~onderegger, '~aiti. " 
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0-3 74 % 87% 

3-5 11% 20% 

5+ decreased decreased 

The middle group showed the  h ighes t  improvements i n  housing and 

l i v e s t o c k  ownership. "Presumably" the  poores t  group used inc reased  

income t o  b e t t e r  t h e i r  d i e t ,  c l o t h i n g  and perhaps inc rease  landowner- 

s h i p .  P a r t i c i p a t i o n  i n  the  small  farmer development p r o j e c t  rap 

counter  t o  t h e  t r e n d s  observed elsewhere i n  H a l t i  where the  r a t e  o f  

r e t u r n  on crops  i n c r e a s e d  a s  farm s i i e  inc reased .  

Mi tche l l  and Rakotonir ina  found a  narrowing of d i f f e r e n t i a l s  

between f a n n e r s  and non-farmers. From 1965 t o  1975, "Jerage dispos-  

a b l e  cash income ( t h e  t o t a l  income n e t  o f  self-consumption and produc- 

t i o n  expend i tu res )  inc reased  24 pe rcen t  f o r  farmers ,  148 pe rcen t  f o r  

craf tsmen,  127 pe rcen t  f o r  employees, 102 pe rcen t  f o r  t r a d e r s .  I n  1965, 

t r a d e r s '  d i s p o s a b l e  income was ten-fold  h i g h e r  than f a r m e r s ' ;  i n  

1975 i t  was only  four-fold  h igher .  Average d i sposab le  cash income 

p e r  hoasehold 'n t h e  top  d e c i l e  was 54 times t h a t  of t h e  bottom d e c i l e  

i n  1965, b u t  on ly  32 t imes  i n  1975. However, the  top  d e c i l e  s t 1  11 

enjoyed 42 pe rcen t  of a l l  d i s p o s a b l e  cash income (compared t o  52 p e r c e n t  

i n  1965). Engel 's  law t h a t  pe rcen tage  of incane  spen t  on food d e c r e a s e s  
- 

as income i n c r e a s e s  h e l d  between r i c h  and poor  ( t r a d e r s  spen t  41 p e r c e n t  



on food and farmers  spen t  79 pe rcen t  i n  19751, bu t  d i d  n o t  hold  

over  time d e s p i t e  an i n c r e a s e  i n  income because food p r i c e s  r o s e  

d i s p r o p o r t i o n a t e l y  ( they i n c r e a s e d  90 pe rcen t  whereas o t h e r  p r i c e s  

rose by only 75 pe rcen t )  and a  more va r i ed  supply of imported foods  

was consumed. 1 

Belger,  ,,nose s tudy  of road p r o j e c t s  i n  f o u r  Southeas t  Asian 

c o u n t r i e s  focused on t h e i r  impact on income b ' i s t r ibu t ion ,  concluded 

t h a t  changes i n  product ion p a t t e r n s  and a g r i c u l t u r a l  innovat ions  

were f a i r l y  evenly d i s t r i b u t e d  a c r o s s  a l l  socio-economic groups,  

b u t  t h e  l ack  of e q u i t y  i n  a c c e s s  t o  s e r v i c e s  was a  c o n s t r a i n t  on 

r e g i o n a l  production.  Income l e v e l s  had r i s e n ,  b u t  t h e  range of 

income l e v e l s  had widened. Where expor t  cash c rops  v e r e  most i m p o r  

t a n t ,  t h e r e  was a  tendency toward g r e a t e r  income s t r a t i f i c a t i o n .  Where 

domestic food crops  were grown, t h e r e  was g r e a t e r  income equ i ty .  

This  i s  because high-income f a n n e r s  are most l i k e l y  to p a r t i c i p a t e  

i n  cash c r o p p t ~ g ,  use f e r t i l i z e r s ,  ex tens ion  s e r v i c e s ,  and  c r e d i t ,  

and e x h i b i t  innova t ive  behavior  and r i sk - t ak ing ,  As a reg ion  undergoes 

economic growth, income gaps widen both a b s o l u t e l y  and r e l a t i v e l y .  
2 

 itchel ell and Rakotonir ina ,  "Andapa-Sarbava Road..' 

2 
Berger,  "Transport Investment ." 



2. Geographic d i s t r l b u t i c n  of impacts 

The a r e a  of i n f l u e n c e  of a road v a r i e s  according t o  type of 

road,  topography and economic o r  o t h e r  e f f e c t .  Often p r o j e c t  p lanners  

a r b i t r a r i l y  d e f i n e  t h i s  a r e a ,  such a s  i n  Mexico where t h e  zone of 

i n f l u e n c e  i s  taken t o  be t h e  d i s t a n c e  wi th in  one day ' s  t r a v e l  us ing 

any a v a i l a b l e  t r a n s p o r t a t i o n .  Berger,  i n  the  s tudy of the  impact 

o f  f e e d e r  roads i n  Southeas t  As ia ,  def ined an impact. zone o f  t e n  

k i lomete r s ,  except where separa ted  by a  major phys ica l  b a r r i e r ,  o r  

served by a  c l o s e r  a l t e r n a t i v e  rou te .  
1 

Using the  s tandard of economic e f f e c t ,  t h e  ! i t e r a t u r e  shows 

d i f f e r i n g  conclus ions .  Boonchuan found t h e  e x t e n t  of i n f l u e n c e  of 

the  Fr iendsh ip  Highway t o  be t h r e e  k i lomete r s  on e i t h e r  s t d e .  
2 

Squi re ,  n o t i n g  t h e  tendency f o r  se t t l ement  along l i n e s  of comucica-  

t i o n  ( roads  and waterways) p o s i t s  a maximum of ~ h r a e  o r  f o u r  k i l o -  

3 meters ,  whi le  War& found t h e  economic . Tfects  0.C the  Rigo road ex- 

tended " severa l  mi les"  beyond v e h i c l e  access.  Mi tche l l  found t h a t  

farmers  w i t h i n  f i v e  k i lomete r s  of t h e  road gained almost  50 p e r c e n t  

more income than l e s s  c e n t r a l l y  l o c a t e d  farmers. 
5 

l ~ e r ~ e r ,  "Transport Investment." 

2 ~ y n  Squire ;  "Optional Feeder  Roads i n  Developing Countr ies :  The 
Case of Thailand," Journa l  of Development S t u d i e s  9. 1973. 

3 ~ b i d ,  

b r d ,  The Rigo Road. 

' ~ i  t c h e l l  and Rahotonir ina ,  *'Andapa-Sambava R o ~ d .  " 



Road alignment is  an important  c o n s i d e r a t i o n ,  too. In  Sabah, 

l o c a t i o n  o f  a  road a long a  s t e e p  r i d g e  is l e s s  l i k e l y  t o  s t i m u l a t e  

1 development than one i n  a  v a l l e y .  However, i n  Nepal, placement 

of t h e  r u r a l  a r t e r i a l s  i n  t h e  v a l l e y s  l i m i t e d  t h e i r  impact on t h e  

major i ty  of t h e  popula t ion l i v i n g  i n  t h e  h e a l t h i e r  c l ima tes  of t h e  

h i l l s  above. 2 

Bonney found t h a t  i n  Sabah t h e  s t andard  of f eeder  roads  b e a r s  

r e l a t i o n s h i p  t o  the  va lue  of ou tpu t  a t  va ry ing  d i s t a n c e s  from t h e  

market. All-weather roads  were a s s o c i a t e d  wi th  development up t o  

25 k i lomete r s  from t h e  market, e a r t h  roads  up t o  f i v e  or  t e n  k i l o -  
- 
I r -  

e 

meters.  Bonney showed t h a t  t h e r e  a l s o  e x i s t s  a  r e l a t i o n s h i p  between 

a r e a  devoted t o  expor t  crops and e f f e c t i v e  d i s t ance  from a  main 

commercial c e n t e r ,  wi th  the  a r e a  o f  i n f l u e n c e  tending t o  be shaped 

l i k e  an i s o s c e l e s  t r i a n g l e  wi th  t h e  road running from the  c e n t e r  of 

t h e  base  t o  t h e  apex. I n t e n s i t y  of c u l t i v a t i o n  seems t o  vary  w i t h i n  

t h i s  a r e a ,  dec reas ing  i n  y i e l d  and i n c r e a s i n g  i n  c o s t  of  c u l t i v a t i o n  

by a  f a c t o r  of 20 pe rcen t  pe r  k i lometer .  
3 

' ~ o n n e ~ ,  "Place o f  Transport .  " 

' ~ l a i k i e  e t  al. , "Ef f e c r s  of Roads i n  l epa l . "  

3 
Bonney, "Place o f  Transpor t .  " 



E. Spatial Ccnsiderations 

1. Urbanization 

A World Bank study of selected highway 

urbanization--either consolidation of one city 

or the growth of several towns--was associated 

projects found that 

at the expense of towns, 

with the increased impor- 

tance of commerce and tradesmen buying more conrmodities from more places 

which in turn was the result of improved roads.' The construction of a 

feeder road linking one Mexican village with the main Yucatan highway 

tended to strengthen the village as the service center of the surrounding 

townships. Government and business functions centered in the village, 

and population grew at a higher rate than the national average. In Nepal, 

Blaikie et al. found that the introduction of inter-urban roads linking 

the hill towns with the capital, Kathmandu, and the lowlands (as well as 

India) tended to strengthen particular towns as administrative centers; 

however, increased economic functions continued to elude these towns 

inasmuch as the prevailing economic condition of the country was poor 

and most commerce was linked to production elsewhere. 
2 

2. Migration 

There is a wealth of research on migration (both rural- 

- 

h x l d  Bank study of socio-economic impacts of rural development 
7 in the Yucatan. 
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'~laikie c t  al. , "Ef f ecrs of Roads in Nepal. I' 



urban and ru ra l - ru ra l ) ,  some of which touches upon the r o l e  r u r a l  

roads and increased access play i n  f a c i l i t a t i n g  such migration. 
1 

Tradi t ional ly ,  roads are seen as enabling and encouraging migra t im 

through cheaper and eas ie r  t ranspor t ,  more information on opportuni- 

t i e s ,  more exposure t o  the aff luence of outs iders  and the p o s s i b i l i t y  

of a prompt re turn  home. I n  general,  however, such l i t e r a t u r e  does 

not  t r e a t  the r o l e  of roads i n  any grea t  d e t a i l ;  i t s  concerns a r e  

focused elsewhere, especia l ly  on the highly com~lex in te rac t ion  of 

s o c i a l  f ac to r s  influencing migration. Where references a re  made 

t o  the r o l e  of roads, i t  is of ten  assumed and occssionally evidenced 

t h a t  roads a r e  ne i the r  a necessary nor a s u f f i c i e n t  condition f o r  

migration. 

However, the provision of roads l inking v i l l a g e s  with l a rge r  

towns has often served t o  reduce the e f fec t ive  distance between thein 

and t o  encourage rural-urban migration. Two-step migration from 

areas fu r the r  from urban centers  changes t o  one-step migration with 

road improvements. Other research by Connell e t  el. i n  India hypothe- 

s i z e s  a c u l t u r a l  gap ac t ing  a s  a r e s t r a i n t  on migration which can be 

reduced (due to  decreases in tzansport cos t  and time, and grea ter  

'see Anthony Richmond end Daniel Rubat, In ternal  Migration: Th?- 
New World and the Third World, - SAGE Studies i n  In ternat ional  Sociology, 
(Beverly B i l l s ,  Ca. 19760: and John Connell, e t  al., Migration from 
Rural Areas : The Evidence from Vil lage Studies, ' (Delhi: Oxford University 
Press, 1976). f o r  a representa t ive  view of migration research and for 
f u r t h e r  b ib l iographica l  material. 

'George Foster,  Tradit ional  Societies and Technological Chan~e. (NW 
York; Harper and Row, 1973). 



Lnformation) by t he  prov is ion  of a road. 
1 

The na tu re  olf t h e  i n t e r a c t i o n  of v i l l a g e  and town Is complex, 1 
however; mere proximity t o  roads o r  tawns does no t  neces sa r i l y  s t imula te  

L 
migration.. There is evidence t h a t  imfproved roads can f a c i l i t a t e  commuting 

from v i l l a g e s  to  nearby urban a reas .  "People l i v i n g  i n  p laces  very near 

towns can enjoy ~ n m y  b e n e f i t s  and avoid t h e  inconvenience of a c t u a l l y  

uigretinp..  "' This  Finding sugges t s  t h a t  low-volume r u r a l  roads,  as well. 

a s  increased a g r ~ s u l  t u r a l  production and income, may prov:Lcle t he  means 

f o r  rural. h h a b i t i u ~ r c  t o  commute more e a s i l y  t o  and enjoy the  b e n e f i t s  

o f ,  nearby v i l l a g e s  and towns without migrating.3 Along wi th  t he  

s t imulus  t h a t  roads may g ive  t o  a g r i c u l t u r a l  production anlci incomes, 

such improved access  might w e i l  d e t e r  outmigration. I n  c o n t r a s t ,  

r u r a l  a r t e r i a l s ,  am suggested above, i n  r a d i c a l l y  reducing t he  e f f e c t i v e  

d i s t ance  between countryside and town, might h c r e a s e  migration because 

commuting would be impossible over the  l a r g e r  d i s t ances  involved. 

Many consequences of roods on migrat ion a r e  i nd i r ec t .  For 

example, Airey sua;gests t h a t  by encouraging schools  roads may a l s o  

encourage outmijgration ( s ince  migrants tend t o  have more educat ion) .  
4 

'.John Connell e t  al. ,  Nigra t ioa  from Rural Areas. Delhi: Oxford 
Univers i ty  Press ,  1976). 

2 ~ b i d . ,  p. 77 

30kada, "Padat Karye Pro j ecr . " 

4 ~ a t r i c k  e t  al.  , "Sie r ra  LeonelCARE Feeder Rondo." 
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I n t  r a - r e g i ~ u a l  movements i n  search of g r e a t e r  economic opportunity 

may a:Lso be fad. l . i ta ted by improvements in  v i l l a g e  and regional  r u r a l  

access. Evidence on chis  point  comes from t h e  Padae Kazya Projec t  

i n  Indonesia, where s i g n i f i c a n t  (10 percent  plus)  in t ra-v i l lage  

household movements i n  seven of 36 areas surveyed were noted, and 

1 lesser amounts i n  n ine  o ther  areas.  However, no reasons f o r  t h i s  

were given. . 
Where governments bu i ld  penet ra t ion  roads l inWng overpopulated 

areas  with undeveloped areas ,  t he re  is l l k e l y  t o  be a s h i f t  of 

p o ~ u l a t i o n ,  a s  hcws occurred i n  Bolivia,  Borneo, Braz i l ,  Colombia, 

E l  Salvador, Nepal, Peru, Sabah and Somalia. The impacts on both 

the  are% the  road, opens up and the  areas  from which migrants o r ig ina te  

should be taken i n t o  account. In  the  l a t t e r ,  it r e l i e v e s  population 

pressure,  i n  the  former i t  opens neglected areas  t o  urban influences 

and r c s u l t s  i n  imbalanced sex r a t ios .*  Good roads i n t o  resource-rich 

areas a r e  quickly taken advantaige of .  
3 

Transportation i s  both a cause and a consequence of population 

g r w t h  (due t o  iprmigration) .4 Smith found the  following associa t ions  

'okrda, "Pada t Karya Pro j ec t . " 
'~dnund Edward Hegert, Hiizhvavs i n t o  the  Uwer Amazon Basin. Pioneer 

Lmds i n  Southern Colombia. Ecuador and -- North-- (Gainesvil le  : 
University of Fl.orida Press,  1966. ) 

' ~ e n n e r ~ r e n  and Whitaker , "Investment i n  Accese Roads. " 

4!4ilson e t  el. ,  Hiahway Investment. 



in Uganda: 1 

Terego Madi Jonam - 
increased road mileage (1946-56) 0 200X 400% 

increased population (1948-55) 12% 22% 704 

I n  the medium tern,  access change is more l i k e l y  t o  encourage 

migration i n t o  a remote a res  than outmigration, but  t h i s  may be 

reversed i n  the long term.2 I n  Thailand, not  only did immigration 

double a f t e r  the building of a road, Sut  r e a s h s  f o r  coming were 

primarily t o  obtain land ra the r  than to  jo in  r e l a t ives .  The same 

was t rue  i n  M a l a y s i a . h i s  led t o  increases i n  land values and 

transact ions.  A few entrepreneurs a t t r a c t e d  by land can have s i g n i f i -  

cant influence on the  introduction of new crops o r  production tech- 

niques and i n  socio-economic l inkages with the outside. Berger found 

l i t t l e  evidence t o  support the idea  t h a t  roads encouraged rural-urban 

migration, but  the areas  s tudied did not  have s i g n i f i c a n t  "push" 

facsors.  Medium- and long-distance t r a v e l  was unaffected, but  l o c a l  

t r a v e l  increased. 

Bla i r  found t h a t  the population of a road a rea  declined by 20.6 

percent (versus a con t ro l  a rea  decl ine of 16.5 p e r ~ e n t . ) ~  Within 

t h i s  area,  population of v i l l a g e s  within a mile of the road increased 

h l s o n  e t a l .  . Himiway Investment. 

'8erger, 'Transport 

%ughes i n  Haef ele , 

Inve s men t . 
Transport and Natioiral Goals. 

S i e r r a  Leone. " 
. 
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by 17.6 percent (23.8 percent f o r  females and 12.0 percent f o r  males) 

while i n  v i l l a g e s  f u r t h e r  away i t  decreased by 25.6 percent. Apparently, 

young nen a re  going out of the area,  and young women (wives) move-to 

the  road v i l lages .  One r e s u l t  is a lack of farm labor which prevents  

improvements i n  a g r i c u l t u r a l  production. In t h i s  case, roads have 

no t  pa id  of f .  

E l l i s  e t  a l .  found no cor re la t ion  between access i n  Liber ia  and 

emigration of employable population. 
1 

Personal mobility is perhaps the  g rea tes t  perceived benef i t  of 

roads f o r  a l l  income levels .2 This mobility a f f e c t s  d i f f e r e n t  e thn ic  

groups d i f fe ren t ly .  For the Ngoni o r  Chewa of Malawi who have a 

h i s to ry  of migratory flows, roads w i l l  have l i t t l e  e f fec t .  But 

f o r  the Mendc of S ie r ra  Leone, roads can change perceptions and 

encourage a flow of people i n t o  tovns. 
3 

F. Social  Change 

1. National in teg ra t ion  

The re la t ionship  between improved roads and comunicat ions 

i s  complex. The bringing of i s o l a t e d  communities i n t o  contact  with 

a na t ional  cul ture  i s  the  expressed goal  of many r u r a l  road programs. 

"Social roads" i n  Mexico ate  s p e c i f i c a l l y  aimed a t  the l e a s t  developed 
L 

4 

and most remote areas i n  order  t o  ge t  these v i l l a g e r s  t o  i d e n t i f y  with 

h i s  e t  el., "Liberian R u r a l  Roads." 

2 Blair, "Highway i n  S ie r ra  ~ e a n e ; "  Mitchell and Rakotonirina, 
"Andapa-Sambava Road; " USAID, . . "philippines - Evaluation." -.- 

3Hince, "Rural 'Feeder ' Roads," in  T r u n ~ p o r t  Pl-In&. 
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a l a r g e r  region and the na t iona l  culture.' Pos ta l  service,  periodi- 

c a l s  and personal  contacts  made poss ib le  by roads provides more 

information and information which is more timely, more r e l i a b l e ,  and 1 
I 

from more sources. This allows v i l l a g e r s  t o  take advantage of oppor- I I - 
t u n i t i e s  they otherwise would not  have had.* The a v a i l a b i l i t y  of 

government services  and p o l i t i c a l  awareness a l s o  improve with b e t t e r  

roads. 3 

2. Community development i - 
Roads may a l so  help i n  increasing the sense of community 1 

and improve community inf ra-s t ruc ture .  Communities of ten  take the  f / 
i n i t i a t i v e  of bui ld ing roads themselves, a s  with Chan Kam, where thd 

f i r s t  e a r t h  t r ack  w a s  ca l led  "the road t o  the  l ight ,"  n conscious 

attempt t o  d i r e c t  the  community towards progress.4 I n  Mexico, the  

ac t ive  pa r t i c ipa t ion  of the  community i n  se lec t ing ,  planning, building,  1 
and maintaining roads increases i ts  strength.' In  the  Mekong Delta, lc 
there was a c l e a r  f e l t  need t o  maintain l o c a l  roads. 6 ! 

1- 
! 

'~ohnwn and Steiner ,  "Evaluating Social  Rcxids. " 
i- 
! 

20wen, Wst ince  and Development ; USAID, "Philippine Evaluation. - .  I- 
'US AID,  "PhPlippine Evaluation. " I 
4 ~ o b e r t  Redfield, A V i l l a ~ e  That Chose Progress  (Chicago; Universi ty 

i 

-I > 
" , 

of Chicago Press,  1950). 
. , 6 ,* 

SCarnemark, "Mexico." 
j 

'Robert L. Sanstm, The Economics of Insurgency i n  the  B k o n l  Delta 
of Vietnam, (Cambridge; MIT Presn, 1970). t 
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' . , l ? ~ I i o ~ i n g  t h e  opening of roads,  communities b u i l t  community 

.. C 

* 
J. h a l l s ,  mosques, a d u l t  educat ion cen t e r s  and l i b r a r i e s .  I n  S i e r r a  

Leone, roads were followed by new mosques, a r i c e  m i l l ,  new concre te  

2 
meeting h a l l s .  Concrete cons t ruc t ion  would no t  have been f e a s i b l e  

without t he  road, which al lowet  the  importat ion of m a t e r i a l s  and a 

cement mason. A World Bank s tudy  of l abor  and c a p i t a l  s u b s t i t u t i o n  

shows t h a t  i n  Honduras, t h e  community obtained a water system from 

t h e  goveznment, b u i l t  a small dam f o r  i r r i g a t i o n  and f i s h  breeding 

and b u i l t  a c e n t r a l  square.  Municipal t axes  may inc rea se  a s  a r e s u l t  

of a road 's  economic impact.3 A World Bank consu l tan t  discovered 

i n s t ances  where l o c a l  road engineers ,  on t h e i r  own i n i t i a t i v e ,  had 

helped v i l l a g e r s  organize f o r  cooperat-Lve t r anspo r t  purchase. 

Labor-based cons t ruc t i on  seemed, a t  l e a s t  i n  t h r e e  cases ,  t o  have 

s i g n i f i c a n t  b e n e f i t s  i n  terms of promoting increased and more regular  

p o s i t i v e  contac t  between v i l l a g e  and government. I n  one case,  not  

only d id  t h e  access  roads f a c i l i t a t e  a f a s t e r  government response t o  

emergency s i t u a t i o n s ,  such a s  f loods ,  f i r e s ,  epidemics, o r  crop 

i n f e s t a t i o n s ,  bu t  each success fu l  subproject  i t s e l f  appeared t o  be 

a "medium of communication" between v i l l a g e r s  and o f f i c i a l s ,  "over- 

coming a sense of neg l ec t  o r  i s o l a t i o n  which some v i l l a g e r s  have f e l t  

Sdughes i n  Haef e l e ,  Transport  and ~ a t i o n a l  Goals. 

'patr ick et  a l . ,  "S i e r r a  L.onelCARE Feeder Roads." 

3 ~ ~ ~ ~ ,  "Three I n t e g r a t i o n  Roads. " 



i n  the pmt."l 'The p r o j e c t  a l s o  provided a s t imulus f o r  f u r t h e r  e f f o r t  

by both v i l l a g e  and government. I n  one case, add i t i ona l  road network 

segments were constructed by v i l l a g e  e f f o r t s ,  and government s e r v i c e s  

and p r o j e c t s  "have come more quickly given the  iclproved a c c e s s i b i l i t y  

which al lows cons t ruc t ion  ma te r i a l s  t o  be ca r r i ed  i n t o  remote areas.  112 

The experience gained emboldened v i l l a g e r s  t o  reques t  more from the 

government, gave o f f i c i a l s  g r e a t e r  confidence and s k i l l s  i n  management, 

and provided a "slow c a t a l y s t "  t o  o the r  v i l l ages .  I n  another  case, 

young people from small  r u r a l  communities supervised the  construct ion 

of secondary access  roads t o  t h e i r  towns and then assumed responsi- 

b i l i t y  f o r  t h e i r  maintenance. 3 

Road cons t ruc t ion ,  i n  t",e eyes  of the  bene f i c i a r i e s ,  o f t en  appeared 

as a c a t a l y s t  t o  government e n t i t i e s  as w e l l .  I n  Indonesia and Xexico, 

in t roduct ion  of roads was quickly followed by a d d i t i o n a l  government 

s e rv i ces -e l ec t r i c i t y ,  po tab le  water and extension services i n  the 

Yucatan; schools ,  roads, cana ls ,  and br idges i n  t h e  case of Padat Karya. 

Whether the . roads  d id  indeed cont r ibu te  causa l ly  t o  t hese  f u r t h e r  

improvements o r  no t ,  t h e i r  c o r r e l a t i o n  is undeniab1.y perceived by 

- - - - -  

l ~ k a d a ,  "Pddat Karya p r o j e c t  ." 
* ~ o r a i ~ n  Economic Development Service, Improving Harke t i n g  Senricas . 



1 t h e  v i l l a g e r s  ns being causa l ly  l inked.  

3. Impact on minori ty  groups 

I n  previously i s o l a t e d  a reas ,  roads can th rea ten  e t h n i c  i 
i n t e g r i t y ,  b r ing  about decul tura t ion  o r  a c t u a l l y  e r ad ica t e  e n t i r e  

e thnic  groups- Davis be l i eves  t h a t  b e t t e r  road planning could 

have aver ted  the  d i sa s t r cus  e f f e c t s  on B r a z i l ' s  ~ n d i a n s .  I n s t e a d ,  

roads brought alcoholism, p r o s t i t u t i o n ,  begging, dispossession of land, 

malnut r i t ion ,  epidemics, and c u l t u r a l  d i s in t eg ra t ion .  Although Davis 

i s  w r i t i n g  of  highways, l o rvo lume  r u r a l  roads contr ibuted t o  these  
1- 

e f f e c t s  a s  p a r t  of l a r g e r  road networks. A s i m i l a r  process  i s  occurring 

i n  Colombia's Amazon region. There, r u r a l  pene t ra t ion  roads have 

brought immigrating peasants  and Indian groups i n t o  con f l i c t .  

The poverty of t he  S i e r r a  d r i v e s  t h e  Campesinos t o  t h e  
lowlands, prompting a c o n f l i c t  between colqrio and indigena,  - 

White poor and Red poor. [Endians i n  a r eas  f u r t h e r  e a s t ,  
- 

beyond the  reach of t h e  pene t r a t ion  r o a d s 3  were thankfu l  
f o r  t h e  lack of a road connection t o  t he  S ie r r a ,  which 
l e f t  a b a r r i e r  t o  colono incurs ion  and gave time t o  organize. 4 

I n  Ind ia ,  another  author  reported s i m i l a r l y  negat ive but l e s s  

r a d i c a l  r e s u l t s .  

Development of  t r anspor t  without corresponding development - 

of p ro t ec t ive  measures has  exposed the  t r i b a l  economy to 

l i kada ,  "Padat Rarya Pro jec t .  " 

' ~ d v i n  Brooks, "The Braz i l i an  Road t o  Ethnocide," 0 n t e r n ~ o r . n  
Review 224, 1974. 

3Davis, V i c t i m s  of  t he  Miracle. 
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ex te rna l  f orces over which the abor i  g inals  have no control.  
It has shaken the  se l f - su f f i c i en t  economy of the abor ig inal  
and shaken the very bas is  of aboriginal  hous.3old c ra f t s .  
Money has become the v i t a l  l i n k  between product and ex- 
change. Advent of money exchange without its other  concomi- 
tants,namely, measures of s o c i a l  secur i ty  and s t a t e  regula- 
t ions ,  has exposed the t r i b a l  l i f e  t o  economic f luc tua t ions  
and exploi ta t ion  by more resourceful  and b e t t e r  organized 
sec to r s  of the society... such exploi ta t ion  includes 
p ro f i t ee r ing ,  exorbitant  i n t e r e s t ,  fraudulent prac t ices ,  
corruption and bribery among government s t a f f . 1  

Thus, i t  i s  not su rp r i s ing  t h a t  some l o c a l  people do not want 

road improvements, i n  order  t o  maintain t h e i r  t r a d i t i o n a l  cul ture ,  

and t h a t  they exh ib i t  passive o r  v io len t  act lon i n  opposition. 2 

Shooting up road crews t o  s top  roads i n  Talc and Nam (Thailand) was 

a s  l e a s t  p a r t i a l l y  a response of minority e thnic  groups who f e l t  

roads would bring increased Thai administrat ive,  police and t ax  

cont ro l  and threaten t h e i r  economy 

and cultures.  3 

However, anywhere t h a t  minority 

(pa r t ly  based on opium cul t iva t ion)  

groups cont ro l  commerce and 

business, they can benef i t  disproport ionately f rob  road improvements 

(See Dis t r ibut ion  of Benefits sect ion.)  

S r a k e s h  Chandra Tr ipath i ,  Rural Transport and Economic Development. 
(Delhi; Sultan Chand, 1971.) 

Z Robert Bunker and John Adair, The F i r s t  Look at  Strangers. (New 
Brunswick; Rutgers University Press,  1959.) 

3 ~ m o l d  Abrams, "Thailand's ' ~ e a t h  ~ o a d '  , The Asia ?fa~azine 26. 1974; 
Robert M. Hearn, "Hw the H i l l t r i b e s  were Overlooked," Bangkok Post  
Sunday Magazine, Dec. 9, 1973; Aroon Larnlue, "Death Highway" Bangkok 
Post,  Aug. 5, 1973; John McBeth, "Four Years of Blood, Sweat and Faaru," 
Bangkok Post Sunday Magazine,Dec. 9, 1973. 



4. Community values 

National ittegration and wider communicatSons patterns may also 

lead to new values. Visits to beauticians and cinemas, access to 

traveling theater groups, and rendezvous with ice cream vans may be 

minor events taken in isolation, but the cumulative result is a 

change in lifestyle.' The action of building a road may in itself 

lead to a new sense of conquering nature.2 New contacts with the 

world outside the village leads to an enlarged world view and increased 

interest and understanding of new institutions, services and technolo- 

gies. A World Bank study shows that those parts of the Yucatan undergoing 

rural development, at least, people feel an increased ability to control 

their future. 

In one sense, however, a traditional rural culture is not unlike 

a minority group. A traditional way of life is often threatened by 

the changes associated with the introduction of road transport. Access 

to ideas, services, and consumer goods can be liberating, yet full of 

temptation and pitfalls. This issue certainly requires greater 

research, because the literature is extremely thin. . Several authors note 

adverse social effects following the introduceton of roads, including 

the deterioration of cultural values in areas of the Philippines, 

%ughes in Haef ele , Transport and National Goals. 

'okada, "Padat Karya Project" , Thompson, French Indo-China. 



increased thievery and teenage rowdyism i n  Thailand and S i e r r a  

Leone, and more t r a f f i c  accidents .  1 

5. Impact,.m women 

The most de t a i l ed  inves t iga t ion  of the impact of a m r a l  

road on the  s o c i a l  r o l e  of women vas done by t he  World Bank and 

2 Mary Elmendorf i n  t he  Yucatan. They found t h a t  women were more 

w i l l i ng  t o  modify t h e i r  t r a d i t i o n a l  behavior than men were, espec ia l ly  

i n  such a reas  as education and the use of b i r t h  control  devices. Young 

women, pa r t i cu l a r l y ,  view the road as l i be r a t i ng ,  giving them more 

f l e x i b i l i t y  i n  es tab l i sh ing  economic independence and def ining new 

l i f e s t y l e s .  When the road opened i n  1971, =men requested a c r a f t  

cooperative,  sought out information about market conditions,  and 

even began t rave l ing  alone. The rcsd a lso affected niarriage pa t te rns  - 

and family s t ruc ture .  Pressures t o  marry at an e a r l y  age decreased 

dramatical ly  f o r  women. I n  1970 (as i a  1930), there  was only one 

unmarried woman over 18 i n  t h e  v i l l a g e ;  by 1976, 1 0  of 12 vmen  

between 17 and 22 were unmarried--& no anxiety  was shown by them 

o r  t h e i r  parents.  Decisions concerning age of  marriage, se lec t ion  

of mate and number cE chi ldren a r e  now up t o  the young themselves. 
1 >- 

Women i n  t h e i r  twenties have l o s t  t r a d i t i o n a l  cons t r a in t s  againet  

1 
Berger, "Transport Investment; B l a i r ,  "Highway i n  S i e r r a  Leone." 

2 Mary Elmendorf, Nine Mayan Women. (New York; Scheckman, 1976.) 



going about wi thout  chaperones, modern dancing o r  t h e  u s e  of b i r t h  

c o n t r o l  p i l l s .  Family s t r u c t u r e  has  changed from a j o i n t  family  t o  

what Elmendorf c a l l s  a "share family," one i n  which t h e r e  is coopera- 

t i o n  between autonomous production u n i t s  and separa te  consumption 

p a t t e r n s  except f o r  the  b a s i c  self-produced food i tems (maize and 

beans).  New employment o p p o r t u n i t i e s  a l low i n d i v i d u a l s  t o  l eave  t h e  

v i l l a g e ,  bu t  no one i s  w i l l i n g  t o  break family t i e s ;  they send money 
\ 

home s o  as t o  mainta in  t h e i r  membership i n  the  f b i l y  and e l ido .  

Hence, r o l e s  a r e  being redef ined a s  women leave the  v i l l a g e  
f o r  employment o p p o r t u n i t i e s  and delay marriage. Despite 
t h e - f a c t  t h a t  they a r e  employed i n  l o r p a y i n g  s e r v i c e  capaci-  
t i e s ,  they a r e  exper iencing a pe r sona l  f e e l i n g  of importance. 
The i r  new r o l e s  and s t a t u s  a r e  accepted by t h e i r  t r a d i t i o n a l  
p a r e n t s  p a r t i a l l y  because they a r e  a l l  r e g u l a r l y , r e m i t t i n g  funds 
t o  t h e  household economy - a s t r o n g  i n c e n t i v e  - and are main- 
t a i n i n g  c l o s e  s o c i a l  t i e s  with home and family. And t h e  
road and accompanying bus s e r v i c e  f a c i l i t a t e s  t h e  cont inuing 
communication be tween p a r e n t s  and chi1dren.l 

Only one g i r l  between 17 and 22 has  more than t h r e e  yea r s  schooling,  

but  now f o u r  g i r l s  a r e  s tudying o u t s i d e  Chan Xom. Women still g e t  less 

educat ion,  e s p e c ~ a l l y  a f t e r  menses, because o f  opposi t ion t o  co-educa- 

t i o n a l  c l a s s e s  and of g i r l s  being away from home. 
2 

''world Bank s t u d y  o f  socio-economic impacts  of r u r a l  development i n  
t h e  Yucatan. 

2 ~ b i d ,  



A comparative s t u d y , w a s  cmduc ted  i n  two a r e a s  i n  t h e  P h i l i p p i n e s  

t o  determine t h e  impact of i n f r a s t r u c t u r e  p r o j e c t s ,  e s p e c i a l l y  r u r a l  

roads c o n s t r u c t i o n ,  on t h e  g a i n f u l  economic a c t i v i t y  of women. 1 

I t  concluQd t h a t  all s e c t o r s  of economic a c t i v i t y  ( i . e . ,  t r a d i t i o n a l ,  

bazaa r ,  modern) were p o s i t i v e l y  a f f e c t e d  by t h e  p r o j e c t .  The economic 

a c t i v i t y  of t h e  women depended upon a  number of r e l a t e d  v a r i a b l e s ,  

i n c l u d i n g  educa t ion  l e v e l s  and o p p o r t u n i t i e s ,  access  t o  h e a l t h  s e r v i c e s ,  

c h i l d  c a r e ,  a v a i l a b i l i t y  of c r e d i t ,  and b u s i n e s s  o p p o r t u n i t i e s ,  among 

o the r s .  

Educat ional  o p p o r t u n i t i e s  a r e  c o r r e l a t e d  with roads  and development. 

A comparison between t h e  p r o j e c t  and c o n t r o l  a r e a s  showed t h a t  i n  each 

a r e a  daughters  completed about two more y e a r s  of educa t ion  than had 

t h e i r  mothers,  and t h a t  t h e  daughters  from the  c o n t r o l  group had an 

e q u a l  amount o f  educa t ion  (6.6 yea r s )  t o  t h e  mothers i n  the  p r o j e c t  

a r e a ,  which was 2 y e a r s  less than t h e  daugh te r s  i n  t h e  improved i n f r a -  

s t r u c t u r e  a r e a  (8.52 y e a r s ) .  Young women of t h e  p r o j e c t  a r e a  a r e  

b e n e f i t i n g . f r o m  s i g n i f i c a n t l y  inc reased  e d u c a t i o n a l  l e v e l s  and t h u s  

overcoming one o f  t h e  major b a r r i e r s  t o  t h e i r  p a r t i c i p a t i o n  i n  bus iness  

a c t i v i t i e s .  The p r o j  e c t  a r e a  demonstrated t h a t  inc reased  h e a l t h  b e n e f i t s  

and a c c e s s  t o  e x t e n s i o n  s e r v i c e s  a l s o  accompanied t h e  i n f r a s t r u c t u r e  

improvement. I n f a n t  m o r t a l i t y  decreased,  use  of fnmily planning 

$ever ly  t?. Backenberg, "Impact of I n f r a s t r u c t u r e  on the Changing 
Economic Lives o f  Womet, i n  Southeas t  Mindaneo. " (Davao C i t y ,  P h i l .  : 
Davao Research and Planning Foundation, Inc. , 1978 ) 



inc reased  a s  d id  u t i l i z a t i o n  of h e a l t h  s e r v i c e s  by t h e  p r o j e c t  a r e a  

women. 

The s tudy  found t h a t  modern s e c t o r  employment, w i t h  t h e  exoected 

h i g h e r  income, was generared as wel l  as a l e s s e r  i n c r e a s e  i n  ea rn ings  i n  

bazaa r  and t r a d i t i o n a l  commerce as a r e s u l t  of i n f r a s t r u c t u r e  improve- 

merit. Women's p a r t i c i p a t i o n  i s  i n c r e a s i n g  i n  a l l  s e c t o r s  due t o  t h e  

a v a i l a b i l i t y  of s e r v i c e s  and i n p u t s  as mentioned above. It i s  primar- 

i l y  t h e  younger women moving i n t o  t h e  modern s e c t o r  a c t i v i t i e s ,  and 

t h e y ,  & d o n g  wi th  t h e  nex t  g e n e r a t i q w i l l  reao t h e  g r e a t e s t  b e n e f i t 8  from 

t h e  improved i n f r a s t r u c t u r e  and t h e  r e s u l t a n t  changes. 

Roads i n  some i n s t a n c e s  f a c i l i t a t e  access  t o  schoo l  f o r  both  

women teachers  and g i r l  p u p i l s .  1 

Elsewhere, t o o ,  changes i n  marketing p a t t e r n s  brought about by 

improved roads have been shown t o  be  r e l a t e d  t o  choice  of marr iage  

p a r t n e r s :  a v iden ing  of economic r e l a t i o n s  a l lows  women a g r e a t e r  

p o t e n t i a l  pool  of  mates. 2 

I n  a r e a s  where women a r e  market vendors,  roads  may w e l l  b e n e f i t  

them, providing them wi th  a wider market a r e a  and more a l t e r n a t i v e  

marketplaces.  

However, a s h i f t  from t r a d i t i o n a l  peasant  economy t o  cash cropping 

u s u a l l y  excludes  women from many of t h e  new o p p o r t u n i t i e s  i n  market ing 

'0uen, Dis tance  and Development j Ward, The URO Road. - 

' ~ s v r e n c e  Crissnan.  " S p a t i a l  Aspects of Marriage Patterns u 
Influenced by Marketing Behavior i n  West Central Taiwan," i n  Carol 
A. Smith, ed., Rcuional  Analys is ,  (New York, AcadePic P r e s s ,  1976). " 2s ,- 

, L 



o r  production, m l e s s  t be r e  a r e  s p e c i f i c  programs t o  r e t r a i n  them o r  

the a v a i l a b i l i t y  of c r e d i t  oppqr tun i t i es .  

In  L iber ia ,  E l l i s  e t  a l .  suggests t h a t  t h e  average family s i z e  

end gercen tage 'o f  femal-es increases  with  access  (independently of 

I migrat ion) .  This  would seem t o  con t r ad i c t  Elmendorf's f ind ings ,  

where roads had introduced b i r t h  con t ro l  and allowed women t o  l eave  

the v i l l a g e .  The Liber ian s i t u a t i o n  may be a r e s u l t  of b e t t e r  medical 

ca re  and improved l i v i n g  condi t ions ,  s i n c e  more woolen may d i e  of child- 

b i r t h  i n  i s o l a t e d  areas .  

G. Environmental Impacts 

Environmental cons idera t ions  loom po ten t i a l l y  l a rge  i n  analyzing 

the impact of r u r a l  roads,  ye t  t he r e  has  been l i t t l e  s tudy devoted t o  

these a reas .  Again, a d i s t i n c t i o n  must be made between t he  impact of 

the l a r g e r  pene t ra t ion  roads i n  unse t t l ed  areasand the impact of l o r  

volume n i r a l  roads. Penetrat ion roads,  by opening new a rea s  t o  s e t t l e -  

ment, have l ed  t o  development of land f o r  a ( ; r i cu l tu ra l  purposes, in- 

troducing two t h r e a t s  - de fo re s t a t i on  and poor s o i l  management i n  an 

eco log icd l ly  *mfamf l i a r  zone. I n  the Nepal t e r a i ,  new immigrants 

following t he  pene t ra t ion  roads a r e  c l ea r ing  the f o r e s t ,  a va luab le  

and scarce  resourceland engaging i n  confrontat ion with, and corrupt ion 

o f ,  l o c a l  a u t h o r i t i e s .  Low-volme r u r a l  roads may lead to  increased  

h i s  et  11.. "Liber ia  Rural Roads. " - 
, .. . . . 
i . . .  . 
, I . , ,  . 
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d e n s i t y  o f  s e t t l e m e n t  and use of l and ,  thereby f a c i l i t a t i n g  de fo res ta -  

t i o n  a s  w e l l .  

E x p l o i t a t i o n  of t imber ,  firewood and charcoal  o f t e n  accompanies 

road b u i l d i n g  i n  t h e  P h i l i p p i n e s ,  Thai land,  Malaysia,  H a i t i ,  Kenya and 

1 S i e r r a  Leone. T h i s  may t empora r i ly  i n c r e a s e  income f o r  some poor, 

b u t  d e f o r e s t a t i o n  l e a d s  t o  problems cf e r o s i o n ,  s i l t a t i o n  and lowering 

of t h e  wa te r  t ab le .2  Aymara and Quechua Ind ians  moving i n t o  t h e  law- 

land Yungas of B o l i v i a  b r i n g  w i t h  them customs n o t  w e l l  adapted t o  t h e i r  

new environment: f o r  example, p l a n t i n g  on s t e e p  s l o p e s  h a s  more d r a s t i c  

e f f e c t s  i n  t h e  Yungas than i n  t h e  highla.11d3.'~ 

Road b u i l d i n g  a s s o c i a t e d  wi th  a g r i c u l t u r a l  and n i n i n g  a c t i v i t i e s  

i n  Amazonia l e a d s  t o  a  change from primazy t r e e  s p e d e s  t o  bush and 

secondary s p e c i e s .  A t r o p i c a l  r a i n  f o r e s t  is a  canopy t h a t  p r o t e c t s  

the  s o i l  from e r o s i o n  and s o l a r  r educ t ion ,  f u n c t i o n s  t o  c a p t u r e  &ld 

s t o r e  n u t r i e n t s  and thereby coun te rac t s  poor c l i m a t i c  a d  edaphic  con- 
I 

d i t i o n s .  The convers ion of r a i n  f o r e s t  t o  s a v m a h  r e s u l t s  i n  leach- 

i n g  arid e r o s i o n  of s o i l . 4  B r a z i l  has  a l r e a d y  p a r t l y  abandoned p lans  

t o  tun1  h i a z o n i a  i n t o  a  g i a n t  c a t t l e  ranel- ? r i m a r i l y  because of rhe 

el:vironment:al impacts  s ~ c h  a c t i v i t y  would engender. 

1 Berger,  "Transport Investment;" Benge i n  Roskins-Western-Sonderegper, 
"Hai t i ;"  Brokensha e t  a l . ,  "Kenya Rural  Roads;" B l a i r ,  "Hi~hway  i n  S.L." 

2 ~ s t t i c k  e t  81. , " S i e r r a  Leone/CARE Feeder Roads." 

3 ~ l t o n  i n  Farvar and n i l t o n ,  The Careless  Technology. 

4 ~ . ~ . ~ .  ~ o o d l a n d  and H . S .  ~nin, Amazon ~ u n p l c :  Green B e l l  t o  ~ e d  
Desert .  (Amsterdam; Mouton, 1975). 



they of ten  pass through areas  of high s u s c e p t i b t l l t y  t o  erosion and I - 
l o s s  of s o i l  nu t r i en t s  a s  colonizat ion exposes the s o i l  t o  r a i n  and 

high temperatures. 1 

In S i e r r a  Leone, Pa t r ick  e t  a l .  suggest t h a b v i l l a g e s  on roads 

a r e  more l i k e l y  t o  shorten fallow periods, and t o  dra in  and use swamps 

-- 
because of f a s t e r  population growth, thereby deplet ing the s o i l  and 

el iminat ing w i l d l i f e  preserves.2 Over time and as a r e s u l t  of the cmu- - 

l a t i v e  impact of road networks, w i l d l i f e ,  espec ia l ly  endangered spec ies ,  

can be a f fec ted  a s  evident  i n  many p a r t s  of Africa and Asia. 

Flooding due to  inadequate cu lve r t s  i s  a problem i n  Thailand. 3 

The cumulative impact of many small p ro j ec t s  m y  be environmentally 
' ' I  

damaging. Roads i n  wetlands must pay pa r t i cu l a r  a t t e n t i o n  t o  cross- 

drainage l e s t  timber on the upper s ide of the road be drovnedm4 Dust 

due t o  roads is perceived a s  a problem in.Thailand. 5 

- - - -- - - - 

'Milton i n  Farvar and Hilton. Ihe Careless Technology. 

'patrick e t  a l .  , "Sierra  LeonelCARE Feeder Roads." - 
' ~ e r ~ e r ,  "Transport Invee- tment . " 

' ~ o e e ~ h  H. Stoecheler  , "D-ainage along Swamp Forer t Roads ," Journa l  
of Forestry 63, 1965. 

' ~ e r ~ e r ,  "Transport 1nves tment . " 
. . 



111. CONCLUSIOXS , ISSUES AFT *?PLICATIONS 

A. Introduct ion 

This chapter b r i e f l y  summarizes signifi1,ant areas of agreement 

and disagreement fcund i n  the l i t e r a t u r e ,  and on the bas i s  of the .. 
f indings,  develops s p e c i f i c  "working questions" f o r  AID. These 

queries  suggest i s sues  and impact areas  t h a t  might be inves t iga ted  

by PPC/E's ex-post impact study of r u r a l  roads pro jec ts .  The Mnds 

of evidence necessary t o  resolve such i ssues  and b e t t e r  understand 

ce r t a in  impacts of m r a l  roads a re  a l s o  pointed out f o r  most of the 

i s sues  raised.  Much of t h i s  evidence can be obtained from rapid 

f i e l d  v i s i t s ,  espec ia l ly  i f  good base l ine  da ta  i s  avai lable .  If 

basel ine da ta  has not been developed f o r  a pro jec t  o r  i s  incomplete, 

both of which a r e  common, trend da t a  w i l l  provide the necessary in- 

formation i n  some cases. If n e i t h e r  type of data  is ava i lab le ,  post- 

p ro jec t  f i e l d  work w i l l  depend upon the  recol lec t ion  of interviewees, 

p ro jec t  preparat ion documents and o the r  l e s s  r e l i a b l e  sources t o  

obtain the necessary evidence, 

The hypotheses and quest ions included are  derived, f o r  the most 

pa r t ,  from the  impact l i t e r a t u r e .  Issues which the l i t e r a t u r e  (i.e., 

recorded experience) does not  dea l  wi th  i n  one way o r  the o ther ,  how- 

ever,  have been included i n  the ana lys is  when i t  was apparent they 

were or  could be important i n  evaluat ing r u r a l  road pro jec ts .  



Roads a r e  i m p l i c i t  t o  r u r a l  development, 5 u t  they c o r s t i t u q e  only  

one v a r i a b l e  among many necessa ry  f o r  t h e  i n t e g r a t e d  development of 

an a r e a .  Other s i g n i f i c a n t  p o l i t i c a l ,  economic, s o c i a l  and environ- 

mental  f a c t o r s  e x i s t ,  and they ,  t o g e t h e r  wi th  i n f r a s t r u c t u r e  develop- 

ment, i n t e r a c t  t o  y i e l d  t h e  m n y  impacts  i d e n t i f i e d  i n  t h i s  paper.  

Any examination of r u r a l  road impacts must somehow account  f o r  t h e s e  

o t h e r  i n f l u e n c i n g  f a c t o r s ,  and t h u s ,  be l o c a t i o n - s p e c i f i c  as each 

a r e a  has  its own unique blend of such f a c t o r s .  

The l i t e r a t u r e  on t h e  socio-economic and environmental  impacts 

of low-volume r u r a l  roads  r a i s e s  s e v e r a l  o v e r a l l  questions. 

h'hat complementary programs o r  a d a p t a t i o n  o f  road p r o j e c t s  a r e  
r e q u i r e d  i n  o r d e r  t o  b e n e f i t ,  o r  minimize nega t ive  impacts of 
roads  upon t h e  poores t  of  t h e  popula t ion? 

1).  To what degree  and ic what ways do t h e  b e n e f i t s  o r  nega- 
t i v e  impacts a s s o c i a t e d  w i t h  roads  a f f e c t  s p e c i f i c  groups 
o r  c l a s s e s  i n  t h e  p r o j e c t  a r e a ?  

2 ) .  What l o c a t i o n - s p e c i f i c  c o n d i t i o n s  a f f e c t  such d i s t r i b u t i o n  
o f  b e n e f i t s ?  

What r o l e  do r u r a l  roads p lay  i n  t h e  economic development 
of r u r a l  a reas?  

What non-economic b e n e f i t s  and c o s t s  do m r a l  roads  i n c u r ,  
such as i n  t h e  a r e a  of educat ion and h e a l t h ,  n a t i o n a l  i n t e g r a -  
t i o n  and phys ica l  mobi l i ty ,  i n d i v i d u a l ,  familv and community 
v a l u e s ,  and environment? 

Not a l l  t h e s e  ques t ions  a r e  f u l l y  answered; i n  some cases ,  on ly  

very t e n t a t i v e  o r  sugges t ive  evidence is presented.  However, 

t h e  l i t e r a t u r e  c l e a r l y  i n d i c a t e s  t h a t  economic measures, such a s  

product ion,  income and consumption, a r e  i n s u f f i c i e n t  t o  adequa te ly  



a s s e s s  t he  inf luence of r u r a l  roads on t he  r u r a l  poor. Some knowledge 

i s  necessary a l s o  of t h e  l o c a l  d i s t r i b u t i o n  of b e n e f i t s  and cos t s ;  

t he  impacts on community, family,  s o c i a l  s t r u c t u r e s  and values ,  in- 

c luding the r o l e  of women, and the  impact on the  r u r a l  environment. 

For the  s ec t i on  below, t h i s  r epo r t  uses the  following schema. 

Areas of agreement i n  the  l i t e r a t u r e  concerning impacts .are b r i e f l y  

summarized by category,  i nd i ca t i ng  what group is a f fec ted  and the 

mechanism(s) by which such in f luence  is f a l t .  Arcas of ambiguity 

("what we don ' t  know") a r e  then ra i sed  a s  i s sues ,  f i r s t  i n  genera l  

and then i n  s p e c i f i c  t e rn s .  Las t ly ,  the  r epo r t  suggests  evidence 

t h a t  might be sought on A I D  p ro j ec t  visits to  reso lve  the general  

and s p e c i f i c  i s sues  r a i s ed  as  quest ions .  

Of course,  evidence c o l l e c t i o n ,  l i k e  p ro j ec t  eva lua t ion ,  i s  a l so  

locat ion-  and pro jec t - spec i f ic .  The nature  and a v a i l a b i l i t y  of 

da t a  d i f f e r s  from country t o  country and from p r o j e c t  t o  p ro j ec t ,  

depending on the mount  of base l ine  data  gathered, follow-up, the  

amount and accuracy of country s t a t i s t i c a l  information, e t c .  The 

types of evidence des i red  t o  shed l i g h t  on the  impacts w i l l  d i f f e r  

depending on the s p e c i f i c  p ro j ec t  outcome. In  some cases ,  as where 

roads have been i n  p lace  f o r  s eve ra l  years  or more p r i o r  t o  evaluat ion,  

i t  may be poss ib le  t o  assess  longer-term impacts, whereas f o r  more 

recen t ly  implemented projects ,  considerat ion would be l im i t ed  t o  short -  

term impacts. Thus, each suggestion f o r  evidence c o l l e c t i o n  is a 

genera l  i n d i c a t o r ,  and w i l l  have t o  be adapted t o  the s p e c i f i c  slt -  

uat ion and d a t a  a v a i l a b i l i t y .  



B. Impact c a t e g o r i e s  

1. A ~ r i c u l e u r a l  product ion and crop composit ion 

The c u r r e n t  consensus is t h a t  m r a l  roads  should  b e  evaluated 

p r i m a r i l y  i n  terms of i.ucreased product ion,  e s p e c i a l l y  a g r i c u l t u r a l  

product ion.  From a t h e o r e t i c a l  s t andpo in t  t h e r e  i s  l i t t l e  t h a t  i s  

no t  known about t h e  r e l a t i o n s h i p s  between roads and a g r i c u l t u r a l  - 
product ion,  inasmuch a s  product ion e f f e c t s  have been the  t r a d i t i o n a l  

measures of r u r a l  road i n f  h e n c e  and r u r a l  development. 

a .  Impacts 

Not s u r p r i s i n g l y ,  roads  almost  i n v a r i a b l y  l e a d  t o  a t  

l e a s t  some a g r i c u l t u r a l  product ion inc reases .  The reasons  a r e  

s e v e r a l ,  p r e d i c t a b l e  and w e l l  understood.  Roads a r e  most e f f i c i e n t  

i n  s t i m u l a t i n g  a g r i c u l t u r a l  p raduc t ion  where: 

complementary i n p u t s  (market i n f  o m a t i o n ,  f e r t i l i z e r  
and farm implements, ex tens ion  s e r v i c e s ,  c r e d i t ,  e t c . )  
a r e  provided; 

t h e  major i ty  o f  popula t ion d id  n o t  p rev ious ly  l i v e  c l o s e  
t o  roads;  

t r a n s p o r t  i s  compet i t ive;  

and c o s t  of t r a n s p o r t  of a g r i c u l t u r a l  produce is  high 
as percentage of p r i c e  (e,g.  "heavy" produce l i k e  sugar  
cane) o r  where produce is h igh ly  p e r i s h a b l e  (e .g. f r u i t ,  
vege tab les ,  d a i r y  products)  . 

While most farm'ers a r e  a b l e  t o  b e n e f i t  from t h e  i n t r o d u c t i o n  of roads ,  

it is g e n e r a l l y  t h e  l a r g e r ,  w e a l t h i e r  farmers  who b e n e f i t  most. 



They a r e  t h e  most l i k e l y  and a b l e  t o  t ake  advantage of new i n p u t s ,  - 

possess ing che a t t i t u d e s ,  c a p i t a l  and r i sk -bear ing  capgc i ty  conducive 

t o  investment i n  inc reased  product ion.  

Roads change c rop  composition by providing a phys ica l  nexus be- 

tween the  farmer and t h e  market ,  p e r r i t t i n g  the  market t o  i n f l u e n c e  

the  k inds  and p ropor t ions  of c rops  grown, and enab l ing  t h e  farmer t o  

respond t o  market o p p o r t u n i t i e s .  I n  l i n e  wi th  common wisdom, subs i s -  

t ence  farming g e n e r a l l y  g ives  way t o  commercial farming, e s p e c i a l l y  

on land c l o s e r  t o  roads  and markets.  Numerous non-economic v a r i a b l e s  

(e .g . ,  " t r a d i t i o n a l "  va lues ,  n a t i o n a l  power r e l a t i o n s h i p s )  i n f l u e n c e  

t h e  r a t e  and e x t e n t  of t h e  swi tch  t o  commercial farming. The major 

v a r i a b l e s  i n  determining which cash c rops  a r e  produced a r e  pe r i sh -  

a b i l i t y  and t h e  r e l a t i v e  magnitude of t r a n s p o r t  c o s t  savings .  Pro- 

duc t ion  of c rops  which a r e  p e r i s h a b l e  and r e q u i r e  speedy market ing,  

such a s  f r u i t  and vege tab les ,  and/or  which a r e  t r a n s p o r t - i n t e n s i v e  

( i . e . ,  where t h e  expend i tu re  r epresen ted  by t r a n s p o r t  is l a r g e  r e l a -  

t i v e  t o  o t h e r  c o s t s ) ,  such a s  sugar  cane,  g e n e r a l l y  i n c r e a s e  t h e  most 

following t h e  c o n s t r u c t i o n  of a  road and t h e  consequent lowering of 

t r a n s p o r t  t ime and c o s t s .  

Once aga in ,  however, i t  i s  t h e  s m a l l e r ,  poorer  farmers  who are 

l e a s t  a b l e  o r  l e a s t  w i l l i n g  t o  make t h e  swi tch  t o  commercial fanning.  

Often t h e  p a r t i c i p a t i o n  i n  t h e  market  by these  fanners  i s  p a r t i a l ,  

a s i g n i f i c a n t  p o r t i o n  of t h e i r  p roduc t ion  be ing  vithheld f o r  house- 



hold consumption. Whether this i s  t o  t h e i r  

i s sue  upon which no consensus e d s t s  i n  the 

i ssue  i n  b. below). 

b. Issues 

In 

of roads, four  

a r i s e  : 

advantage o r  no t  is an 

l i t e r a t u r e  (see ,second 

evaluat ing the production and crop composition impact 

major groups of locat ion-specif ic  questions of ten 

I f  road improvements were made but small o r  no 
measurable changes i n  a g r i c u l t u r a l  output o r  crop 
composition were noted, what were the  maqor cons t ra in ts?  
Productive po ten t i a l ?  Inadequate technology? In- 
adequate investment? Organizational shortcomings? 
Motivational def ic ienc ies  ( i . e . ,  " t r a d i t i o n a l  values") ? 
Does the indigenous productive s t r u c t u r e  (e.g. land 
tenure,  population densi ty ,  technology, e tc . )  r e s i s t  
increased product ivi ty  o r  marketing of produce? What 
market f a c t o r s  (e.g., e l a s t i c i t y  of demand f o r  agri-  
c u l t u r a l  produce, exis tence of t ranspor t  monopolies, 
regulated a g r i c u l t u r a l  p r i ce s ,  e tc .  ) intervene to  
i n h i b i t  increased production and pa r t i c ipa t ion  i n  the 
market? 

Evidence would include: 

- a c t u a l  crop and l ives tock  y i e ld  data i n  the a rea  
a s  compared t o  po ten t i a l  y i e ld  da t a  from demmstra- 
t i on  p l o t s  or  the most succeasful  farmers i n  the area;  

-- types of  technology adapted t o  the a r ea  (pes t ic ides ,  
crop r o t a t i o n ,  seed v a r i e t i e s ,  e t c .  ) i n  comparison 
with the types of technology a c t u a l l y  used by fanners;  

-- c r e d i t  terms, a v a i l a b i l i t y  and requirements f o r  var ious 
crop and l ives tock  operat ions and the a c t u a l  use of 
such c r e d i t  by farmers; 

- market information ava i l ab l e  t o  fanners and the  de- 
gree t o  which i t  i s  acred upon; 



pr ices  received f o r  crops and l i ves tock  as compared 
t o  production cos t s ;  and 

exis tence and conduct of input  supply, t ranspor t  
and marketing i n s t i t u t i o n s  and the degree of know- 
ledge farmers have of such conduct. 

Were the poorest farmers ab le  t o  boost t h e i r  produc- 
t ion  and make the switch t o  cash cropping? Uoes the 
road network reach the  majori ty  of farmers i n  the 
a rea ,  o r  i s  the  zone of influence l imi ted ,  leaving 
more d i s t an t  farmers unaffected and marginal? 

Evidence would include comparison of pas t  output 
leve ls  with present  output l eve l s ,  pas t  crop and l ive-  
stock composition with present composition and pas t  
cash s a l e s  with present  cash sa l e s .  Evidence regarding 
the zone of inf luence of the road could be determined 
by reviewing output l e v e l s ,  crop and l i ves tock  composi- 
t ion ,  cash s a l e s ,  use of off-farm inputs ,  e t c .  a s  a 
funct ion of each farmer's dis tance from the road. 

Were the changes i n  ag r i cu l tu ra l  output o r  crop compo- 
s i t i o n  tha t  did occur benef ic ia l  t o  low-income people? 
Did t h e i r  p roduct iv i ty  and income r i s e ?  Was t h e i r  
n u t r i t i o n  a f fec ted?  Did they become subjec t  t o  more 
o r  l e s s  economic r i s k  a s  a  r e s u l t  of the changes? 
I f  more r i s k ,  how can they minimize these r i s k s ?  

Evidence would include comparison of past  product ivi ty ,  
income and n u t r i t i o n a l  l eve l s  with present  l e v e l s  f o r  
t a rge t  group low-income people. Economic r i s k  could 
be assessed by determining the extent  t o  which more 
cash and off-farm inputs  a r e  required, the dependabili ty 
and s t a b i l i t y  of the supply and pr ice  of such inputs ,  
changes i n  the number of en t e rp r i s e s  t h a t  farmers de- 
pend upon f o r  t h e i r  l ivel ihood,  the vu lne rab i l i t y  of 
such en te rp r i s e s  to  v a r i a b i l i t y  i n  y i e ld ,  market avai l -  
a b i l i t y  and pr i ce ,  and the ne t  income margin over time 
rea l ized  by the new en te rp r i s e  m i x .  

ary ac t ion  and investment programs would have resu l ted  
i n  higher development impact? 

Evidence wotfld include i d e n t i f i c a t i o n  and descr ip t ion  



of programs o r  i npu t s  (other  than t he  road) t h a t  
a f fec ted  a g r i c u l t u r a l  output o r  crop composition. The 
magnitude of the  economic impacts of the  road compared 
v i t h  the  apparent economic impacts of o the r  programs 
on var ious  e n t e r p r i s e s  could be developed and reviewed. 
Related e f f e c t s  of both the road and o the r  programs 
(such a s  i n fo rna t i on  flcrws, a v a i l a b i l i t y  of i npu t s ,  
competition among t r ade r s ,  changes i n  values ,  e t c . )  
could a l s o  be analyzed. 

2. Technology 

a .  Impacts 

In v i r t u a l l y  every case exasined r u r a l  roads played a 

s i g n i f i c a n t  r o l e  i n  e q a n d i n g  the use of new a g r i c u l t u r a l  t oo l s ,  

machines, f e r t i l i z e r s ,  pe s t i c ide s  and new modes of t ranspor ta t ion .  

Rural roads made these i npu t s  more access ib le  and more r e l i a b l e  i n  

de l ivery ,  which a r e  important cons idera t ions  f o r  a g r i c u l t u r a l  a c t i v i -  

t i e s .  Roads a l s o  increased the  awareness of new technologies.  While 

few s t u d i e s  attempted t o  i d e n t i f y  the  s p e c i f i c  i nd iv idua l s  o r  sub- 

groups who benef i ted ,  those few t h a t  did  made it c l e a r  t h a t  i t  w a s  

only the  wea l th ie r  producers who could a f fo rd  the  o f t en  expensive 

and novel technologies.  I n  the  absence of complementary development 

programs, the  n e t  e f f e c t  of the  road and technology was t o  aggravate 

income d i s p a r i t i e s .  

b. I s sues  

What new t e c h n o l o ~ i e s  does a road make ava i l ab l e?  ffov 
do low-income farmers b e n e f i t  from these  i n  comparison 
with wealthy farmers? Can technologies only b e - u t i l i z e d  
by the  poor with t he  a s s i s t ance  of  complementary develop- 



ment programs? What programs vould be necessa ry  (most * 
e f f e c t i v e )  i n  l i g h t  o f  o t h e r  impacts of roads  and develop- - 

men t ? 

Evidence would i n c l u d e  i d e n t i f i c a t i o n  of t echno log ies  
a v a i l a b l e  a f t e r  t h e  road t h a t  were n o t  a v a i l a b l e  b e f o r e ,  
a n a l y s i s  of t h ?  r e l a t i o n  o f  the  road t o  t h e  i n t r o d u c t i o n  - 

of the  technology,  and de te rmina t ion  of the  impact o f  
t h e  technology on t h e  economic and s o c i a l  l i f e  of 
w e a l t h i e r  vs. l o y i n c o m e  people  i n  t h e  p r o j e c t  a r e a .  
I d e n t i f i c a t i o n  of 1) any programs designed t o  assist 
i n  t h e  u t i l i z a t i o n  of such technology,  and 2 )  any a r e a s  
where such programs do n o t  e x i s t  and t h e  a n a l y s i s  of t h e  
d i f f e r e n t i a l  impact of  new techno log ies  on lov-income -, 

people would provide  evidence o f  t h e  need f o r  and e f fec -  
t i v e n e s s  of complementary programs. 

0 What has been t h e  impact of  t h e  i n t r o d u c t i o n  of roads  
on l o c a l  and n a t i o n a l  energy demand? Roads have been 
a s s o c i a t e d  i n  t h e  l i t e r a t u r e  with t h e  inc reased  use  
of mechanical puwer, chemical  f e r t i l i z e r  and firewood; 
do these  developments s i g n i f i c a n t l y  exacerba te  energy 
and environmental  d e f i c i e n c i e s  l o c a l l y  and n a t i o n a l l y ?  
What complementary i n p u t s  o f  a p p r o p r i a t e  energy tech- 
nology might be in t roduced a long wi th  roads?  

Evidence would i n c l u d e  pre- and post- energy u t i l i z a -  
t i o n  i n  the  road p r o j e c t  a r e a  ( f e r t i l i z e r ,  chemicals,  
p e t r o l ,  fuelwood, etc..) whether from l o c a l  s o u r c e s  
o r  n a t i o n a l  o r  i n t e r n a t i o n a l  sources .  

3 .  A ~ r i c u l t u r a l  s e r v i c e  l n s t i t u t i o n s  

a. Impacts 

Rural  roads  appear t o  encourage the  es tabl ishment  o f  

governmental s e r v i c e  f a c i l i t i e s  and p r i v a t e  coopera t ives  and t o  

f a c i l i t a t e  visi ts  by government a g r i c u l t u r a l  extension agen t s  by in-  

c r e a s i n g  a c c e s s i b i l i t y  t o  the  reg ion  and i n c r e a s i n g  the e f f e c t i v e n e s s  

of demands of t h e  l o c a l  popula t ion.  The major b e n e f i c i a r i e s ,  how- 

e v e r ,  appear  t o  be the  l a r g e r  farmers  who are b e s t  s i t u a t e d  f i n a n c i a l l y  



and psycho log ica l ly  t o  t ake  advantage of ex tens ion  advice  and 

programs (seminars,  workshops) which a r e  o f t e n  geared more toward 

t h e i r  commercial i n t e r e s t s .  Marketing,  c r e d i t  and o t h e r  coopera t ives  

formed fol lowing t h e  i n t r o d u c t i o n  of roads  v a r y  g r e a t l y  i n  t h e i r  class 

of membership, o f t e n  d i r e c t e d  toward o r  a t t r a c t i n g  ~ : e l a i i v e l y  more 

advantaged farmers r a t h e r  than those  most i n  need of v ~ a r k e t i n g ,  c r e d i t  

in fo rmat ion  and o t h e r  st!rvices i n  responding t o  t h e  o p p o r t u n i t i e s  

provided by t h e  new roads.  P a r t i c i p a t i o n  i n  cooperat ives  i s  a func- 

t i o n  of s o c i a l  s t r u c t u r e  and t h e  e x i s t e n c e  of complementary develop- 

ment p ror;rams . 

b. I s s u e s  

To what degree do roads a c t u a l l v  i n c r e a s e  ex tens ion  
a 

visits t o  and programs f o r  s m a l l e r ,  poorer  farmers?  
A r e  s u f f i c i e n t  ex tens ion  agents  ass igned t o  t h e  a r e a  
t o  respond t o  t h e  needs s t i m u l a t e d  by t h e  new roads?  
&e e x t e n s i o n  p r o g r a m  designed with t h e  small produ- 
c e r  i n  mind, t ak ing  i n t o  account h i s  lack o f  c a p i t a l ,  
h i s  l i m i t e d ,  o f t e n  marginal  and i s o l a t e d  land,  and 
h i s  common r e l u c t a n c e  t o  b e a r  r i s k ?  

Evidence would inc lude  t!!e number o f  visits t o  low- 
income farmers i n  t h e  p r o j e c t  a rea  be fo re  and a f t e r  
t h e  road is i n  p lace .  Examination of t h e  focus ,  budget,  
s t a f f  and formal and informal  p r i o r i t i e s  of t h e  l o c a l  
e x t e n s i o n  program would p rov ide  evidence regard ing  * 
t h e  responsiveness  o f  t h e  pro2raD t o  t h e  needs o f  
lop-incone farm f a n i l i c s  . 

0 Are :he coopera t ives  t h a t  develop following t h e  i n t r o -  
duc t ion  of roads  open t o  membershio bv s m a l l e r ,  poore r  
farmers?  



Evidence would include the number of low-income 
farmers i n  such cooperatives,  the  membership and 
o ther  requirements of such coops, and the  degree 
to  which such farmers a r e  ac t ive  i n  the  cooperative 
leadership and a c t i v i t i e s .  

Agro-industrial, i n d u s t r i a l  and commercial e n t e r ~ r i s e s  

a.  Impacts 

Agro-industrial, i n d u s t r i a l  and commercial en terpr i ses  

increase  along the road cor r idor  a s  wel l  a s  i n  communities newly 

serviced by the roads. Increased a v a i l a b i l i t y  of raw mater ials ,  

access t o  markets f o r  f inished products and reduced t ranspor ta t ion  

cos t s  encourage the expansion of agro-industr ia l  and i n d u s t r i a l  fac i -  

l i t i e s .  Increased road t r a f f i c  as  wel l  a s  a v a i l a b i l i t y  of conmer- 

c i a 1  goods s t imulates  the  establishment of new commercial en t e rn r i s e s  

and retail establishments t o  respond t o  the growing consumer/travel- 

l e r  demand. Several s tud ie s ,  however, indicated t h a t  cot tage 

indus t r i e s  suffered due t o  competition from cheap manufactured im- 

por ts .  

The l i t e r a t u r e  r epo r t s  ins tances  where the new entrepreneurs a r e  

l o c a l  r e s iden t s  a s  wel l  as migrants from outside. Low-income people 

bene f i t  from the  e n t e r p r i s e s  through some increased employment and 

en t repreneur ia l  oppor tuni t ies  and consumer goods a v a i l a b i l i t y .  



b. I ssues  

How v iab le  are the numerous ma11 retail c~staiblishments 
set up i n  response to  the  opportuni t ies  following road 
c:onstruction? Are they p a r t  of a permanent o r  tempor- - 
ary surge of a c t i v i t y ?  What r e s t r a i n s  tharir p ro f i t ab i l -  
i t y  (Lack of s u f f i c i e n t  c a p i t a l ?  Excessfve competition? 
Uncertainty o r  f l uc tua t ion  of c l i e n t e l e ? )  

Ev id~nce  would include l o n ~ i t u d i n d  f i n a ~ c i a l . ,  employ- 
ment, s a l e s  and p r o f i t  information f o r  such en te rp r i s e s ,  
the number of firm openings and closings,  the  degree 
t o  which customers bel ieve such en te rp r i s e s  meet t h e i r  
needs and the degree to  which the  t a rge t  populution 
patronizes  such establishments.  

Are e x i s t i n n  loca l  cot taqe indus t r i e s  ab le  t o  survive 
follawing the introduct ion of roads and subsequent 
p r e a t e r  a v a i l a b i l i t y  of imported goods? 

Evidence would include t rends  i n  t h e  nudber of a r ea  
res idents  working i n  t h i s  sec tor ,  the amaunt #and per- 
centage share of t o t a l  income accruing t~ eac:h pa r t i -  
c ipa t ing  household, and the quant i ty  ran,ge of goods 
produced. 

Do the business a c t i v i t i e s  t h a t  a r i s e  co~at r ibu te  t o  
bas i c  human needs, e.g., b e t t e r  nutrition, housing, agri-  
c u l t u r a l  a c t i v i t y ,  o r  t o  consumerism u.g., consumpeioe 
of urban clothing,  rad ios ,  "junk foods," etc.  

Evidence would include the  purchases and consrmption 
pa t t e rns  of households before  and after the introduc- 
t i on  of such businesses and the stock turnover in such 
s to re s .  

a the  indrrs tr ia l  and c a m e r c i a l  act1vit: ies t h a t  
a d s e  as a r e s u l t  of roads brought about bv local - 
people (from the a rea  where the  road i n  1,ocateii)ar 
are they cx~tensions of I>eriness a c t i v i t i e s  awed ox 
contxolled Iby persons who were or ig l aa l ly  located out- 
s i d e  rhe xane of influance of the road? 

, 
(I Evidcnct would b e  the  geographical o r ig in  of dm praro3ma 
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5 .  b l o w r e n t  

a. Impacts 

Where labcr-based road construct ion takes place,  r u r a l  

roads log ica l ly  s t imula te  short-term employment of the  a r e a  popula- 

t ion ,  primarily'among unski l led  o r  semi-skAUed males, but on occa- 

s ion  (where e f f o r t s  a r e  made) among women a s  well. Signif?:ant 'short-  

term employment i s  a l s o  created i n  construct ion-rels ted a c t i v i t i e s ,  

such a s  feeding and serv ic ing  the  labor  crews. 

Roads tend t o  promote medium- and long-term employment by increas- 

ing the s k i l l s  and subsequent employabili ty of those who worked on 

road construct ion and maintenance by enabling commuting t o  nearby 

communities f o r  casua l  paid work, and by s t imulat ing regional  produc- 

t i on  and commerce. Opportunities f o r  women i n  handicraf t s  and vend- 

ing have i n  some cases broadened. However, the displacement of 

po r t e r s ,  c a r t  d r ive r s  and o thers  engaged in  t r a d i t i o n a l  modes of trans- 

por ta t ion ,  together  with more general  d i s rupt ion  of the s o c i a l  and 

economic community s t ruc tu re ,  can encourage out-migration, p a r t i c u l a r l y  

of young men, toward a reas  of g r e a t e r  employment opportunity.  The 

manner i n  which these two opposing fo rces  balance out i n  any p a r t i c u l a r  

a rea  depends upon the  s p e c i f i c  "push" and "puUW fac to r s  which are 

operating. 



b. Issues 

While a g r i c u l t u r a l  and non-agricultural i ndus t r i e s  
and commerce do a r i s e ,  a r e  the numbers employed suf f i -  
c i e n t  t o  make an impact on r u r a l  underemploment? Is 
employment i n  ag r i cu l tu re  and cot tage indus t r i e s  af- 
fec ted?  

Evidence would include the  number of pecpie i n  the 
sec to r  unemployed o r  mderemployet! (both before,  dur- 
ing and a f t e r  tSe road p ro j ec t  is implemented), da t a  
on out-and in-migration and seasonal migration f o r  the  
p ro j ec t  a r ea ,  a s  well  as information on changes in 
employment i n  the a g r i c u l t u r a l  and i n d u s t r i a l  s ec to r s  
i n  the pro jec t  a r ea  i f t e r  the road i s  introduced. 

What a re  the m u l t i p l i e r  e f f e c t s  of road-generated 
short-  and long-term employment and business a c t i v i t y  
increases?  

Evidence would include the amount of investment genera- 
ted by both of the above a c t i v 5 t l e s  and the addi t iona l  
employment and incone generated i n  the pro jec t  a rea  
by such investment. Calculation of marginal propeusi- 
t i e s  t o  save and inves t  would bel impract ical ,  but indi- 
ca t ions  of investment flows and employment and income l e v e l s  
over time could be used as a proxy f o r  ac tua l ly  calcula- 
t i n g  the mul t ip l ie r .  

a Do roads increase  female employment o r  not? I n  what 
a reas  or  ca tegor ies?  Under what conditions and why? 
What complementary programs are required? How do l o c a l  
values and social/economic ro l e s  a f f e c t  the road impact? 

Evidence would include the numbers of female persons 
employed i n  ce r t a in  a c t i v i t i e s  (whether f o r  wages or  
not)  before and a f t e r  the road. Examination of any 
programs designed to enhance female employment (or t h a t  
have such an e f f e c t )  t o  determine t h e i r  impact i n  con- 
junct ion with the road would a l s o  provide evidence. 
Local values regarding wage employment f o r  women could 
a l s o  be determined and associated v i t h  the above evi- 
dence. 



0 How is  i t  poss ib le  t o  i d e n t i f y  beforehand what the 
employment impacts of a  road w i l l  be? What determines 
those impacts: the s o l i d i t y  of the e x i s t i n g  employ- 
ment s t r u c t u r e  or  ou ts ide  inf luences brought i n  by 
t h e  road? 

Evidence uou.ld i nc lua r  the number of l o c a l  jobs t h a t  
are , .df?l iberately desigaed i n t o  the road p ro j ec t ,  con- 
c r e t e ' p l a n s  f o r  associated business a c t i v i t y ,  the 
a v a i l a b i l i t y  of unemployed or  underemployed labor  with 
appropriate  s k i l l s  f o r  such jobs,  and the degree t o  
which inf  onnation about such jobs i s  o r  w i l l  be cammuni- 
cated to  po ten t i a l  employees. 

6.  Land values,  tenure and use 

a .  Impacts 

The introduct ion of low-volume r u r a l  roads leads t o  

increased land values,  more in tens ive  land use and a  g rea t e r  number 

of land t ransac t ions ,  espec ia l ly  f o r  land adjacent t o  t he  road. 

These changes a r e  l e s s  marked f o r  low-volume r u r a l  roads than i n  the 

case of r u r a l  a r t e r i a l  roads. Proximity to  the road and the  bene f i t s  

and se rv i ces  which extend along i t s  length become highly des i rab le  

following road construct ion,  increasing the demand f o r  and value of 

the land i n  d i r ec t  proportion t o  i ts d is tance  from the  road. The 

e f f e c t  o f t en  i s  increased r en t s  and s h i f t s  i n  ownership and tenancy 

of land c lose  to  the road from poorer farmers o r  those without l e g a l  

t i t l e  t o  a  weal thier  en t repreneur ia l  c l a s s .  The l a t t e r  group is 

most ab le  t o  take advantage of the  changes induced by the  road. 

Settlement along the road increases ,  r e s i d e n t i a l  and 

increases ,  and sometimes e n t i r e  conrmunities re loca te  

conrmercfal use 

from more remote 



areas.  Land re ta ined  fo r  a g r i c u l t u r a l  use i s  general ly  put under 

more in t ens ive  cu l t i va t ion ,  p a r t i c u l a r l y  of high-bulk and/or perish- 

ab le  cash crops which can be more p ro f i t ab ly  marketed owing t o  the  

improved and l e s s  expensive t ransport .  

The few documented cases where s h i f t s  i n  ownership did no t  

commonly occur were where land tenure was r e l a t i v e l y  open and equit-  

able ,  where l i t t l e  'land speculat ion ex is ted  due t o  the t r a d i t i o n a l  

high social. value placed on land (and hence a reluctance t o  s e l l ) ,  

and where s p e c i f i c  development programs counteracted these tenden- 

c ies .  

b. Issues 

0 What a re  the long-term consequences of low-volume 
r u r a l  roads f o r  land ownership and water r i g h t s ?  
Under what condit ions does displacement from land 
adjacent t o  the road occur? Does displacement 
increase  the d i spa r i t y  between r i c h  and poor and 
increase  the number of landless  i n  the region? These 
impacts could be txpected t o  vary from-,area to  a rea ,  
depending on land tenure, t i t l e  r eg i s t r a t i on ,  s o c i a l  
s t r a t i f i c a t i o n  and o ther  var iables .  

Evidence would include trends i n  land values,  land 
turnover da ta  and land use before and a f t e r  the road, 
em? the pos i t ion  of var ious econonic c lasses  i n  terms 
of land ownership, r e n t a l  o r  use before and a f t e r  
the road p ro j ec t  i s  implemented. 

0 Might a network of low-cost, low-volume farm-to-market 
t r a i l s  reach more of the local population as well as 
have a l e s s e r ,  more d i f fuse  impact on land values and 
t ransac t ions ,  hence prompt l e s s  displacement? Would 
benef i t s  be s u f f i c i e n t  i n  t h i s  case? O r  must cam- 
plementary development programs, such a s  c r e d i t  and 
extension, accompany road p ro j ec t s  so  a s  t o  o f f s e t  t he  
displacement e f f e c t s ?  



Evidence would include comparative da ta  on land 
values ,  t r ansac t i ons  and use, income impacts and n m -  
be r s  of  peopie affected-al l  by income c a t e g o r y e i n  
two a r ea s ,  one where trails a r e  developed and another  
where a road i s  implemented. 

Does t he  in t roduc t ion  of a rural roed network i n  one 
area lead t o  decreased production and land values  i n  
nearby a r e a s  ou t s ide  t h e  road ' s  d i r e c t  a r e a  of  i n f l u -  

- - 
ence? - 
Evidence would inc lude  d a t a  on land value,  use,  turn- 
over and r e g i s t r a t i o n s  i n  a r e a s  ou ts ide  the  road ' s  
d i r e c t  a r ea  of in f luence  before  and a f t e r  the  in t ro-  
duct ion of the  road. 

7.  Transport c o s t s  

a.  Impacts 

~ r o v e m c n t s  i n  road condi t ions  usua l ly  lower transport: 

cos t s  by reducing time expendi tures  f o r  t r a v e l ,  enabl ing use of 

motorized veh ic les  and encouraging campetit ion among bus and trucking 

firms. Lower cos t s  a r e  enjoyed by a l l  road irsers f o r  passenger trans- 

por t  a s  wel l  a s  f r e i g h t  movement but  the  purchase of new modes of 

t ranspor t  a r e  a t  times out of the  economic reach of the  poor. In  

some cases ,  siadlemen o r  t r anspo r t  monopolies absorb the savings and 

do not  pass them on t o  consumer and producer. However, i f  t ranspor t  

co s t s  represent  a smal l  percentage of t o t a l  product cos t s ,  any t rans-  

p o r t  savings w i l l  u sua l ly .have  minimal impact on marketing and pro- 
I 

duction a c t i v i t i e s .  Thus, important va r i ab l e s  t o  consider  when assass- i - 
4 
I 

ing  how roads a f f e c t  s p e c i f i c  productive and marketing behavior i - 



inc lude :  (1) t h e  distr . ' ,bution of sav ings  among t r a n s p o r t e r s ,  middle- 

men, consumers and producers;  and (2) t h e  a b s o l u t e  and r e l a t i v e  

importance of t r a n s p o r t  c o s t s  f o r  t h e  product ion o r  w n s u s p t i o n  of 

a  commodity. 

b. I s s u e s  

0 Where a c t u a l  t r a n s p o r t  sav ings  a r e  minimal, what i s  
l i m i t i n g  the  amount of savings  i n  s p e c i f i c  a reas?  
Qua l i ty  and/or  q u a n t i t y  of t r a n s p o r t  f a c i l i t i e s ?  
Phys ica l  road d e f i c i e n c i e s ?  The k inds  of goods being 
marketed? Can new c rops  be in t roduced which might 
y i e l d  g r e a t e r  sav ings?  

Evidence would i n c l u d e  d a t a  on the  o r g a n i z a t i o n ,  conduct 
and performance of t r a n s p o r t  e n t e r p r i s e s ,  the  kind of 
goods being markete?,  ? h e i r  p r o f i t a b i l i t y  and markets,  
the  informat ion reachixg farmers about  market opportuni-  
t i e s ,  and any g o v e m e n t  p r i c i n g  p o l i c i e s  a f f e c t i n g  
crop product ion,  t r a n s p o r t  and marketing.  

0 If t r a n s p o r t  sav ings  a r e  r e a l i z e d  b u t  do n o t  reach 
p roducers  and consumers, where do they  go? Do mono- 
p o l i e s  (middlemen o r  o therwise)  absorb  t h e  savings?  
How can the  b a r r i e r :  be e l i a l n a t e d ?  

Evidence would i n c l u a e  time s e r i e s  d a t a  on t r a n s p o r t  
p r i c e s  and p r o f i t s  of producers ,  t r a n s p o r t e r s ,  middle- 
men and r e t a i l e r s .  

8. b r k e t i n g  p a t t e r n s  

a. Impacts 

Marketing a c t i v i t i e s  i n c r e a s e  wi th  t h e  improvement of 

road sys tems,  and marketing p a t t e r n s  a d j u s t  t o  e a s i e r  a c c e s s  t o  mar- 

k e t  c e n t e r s .  The roads  enab le  producers  t o  t r a v e l  more regularly t o  

market  o r  to  send t h e i r  goods t o  market  as t r a n s p o r t  c o s t s  f a l l  and 



v e h i c l e  s i z e  i n c r e a s e s .  Goods a l s o  t r a v e l  f u r t h e r  out  a long t h e  road 

network, r each ing  t!!e p rev ious ly  i s o l a t e d  a reas .  Those farmers  

1 

I c l o s e s t  t o  t h e  road and market g e n e r a l l y  tend t o  bypass t h e  middle- 

man, performing the  market f u n c t i o n  themselves,  i n  o rde r  t o  r e a l i z e  

h igher  income. Low-volume market ing a c t i v i t i e s  tend t o  i n c r e a s e  

a2ongside t h e  road,  o f t e n  i n c r e a s i n g  t h e  r o l e  of women. For those  

producers a t  t h e  oppos i t e  end of t h e  road c o r r i d o r  from t h e  market ,  

however, s e v e r a l  s t u d i e s  suggested t h a t  the  r o l e  of middlemen 

inc reased  and t h a t  the  p o i n t  of s a l e  a c t u a l l y  m ~ v e d  c l o s e r  t o  t h e  

po in t  of product ion.  Such a development was a t t r i b u t e d  t o  inc reased  

e a s e  i n  t r a v e l i n g  f u r t h e r  from the  market c e n t e r  and i n c r e a s e d  

competi t ion among middlemen who had l o s t  t h e i r  audience c l o s e r  t o  

market, and sought out  t h e  producers  f u r t h e r  away. Zn any case ,  

the  l a r g e s t  b e n e f i c i a r i e s  of i n c r e a s e d  farmer  marketing a c t i v i t y  

a r e  the l a r g e  cash crop producers and those  c lose  t o  .the market 

c e n t e r ,  a l though market ing a c t i v i t i e s  f o r  t h e  s m a l l  f a m e r s  a l s o  

rose .  

b.  I s s u e s  

What i s  t h e  degree  o f  m i - w n a s t i v i r p  - has + +  i n  - 
creased o r  decreased? A t  what p o i n t s ?  What impact 
has  t h i s  had on o t h e r  marketing p a t t e r n s ?  Does t h e  
p o i n t  of s a l e  move f u r t h e r  from o r  c l o s e r  to  t h e  p l a c e  
of product ion?  



Evidence would include t rends i n  the number of niddie- 
men, zransactions by middlemen and number of custoners 
per  middlena?. 

What increased marketing a c t f v i t i e s  a r e  take3 up by 
various famil ies  according to  t h e i r  place o n - ~ h e  in- 
come s c a l e ?  Do poor fanners tend to  v e r t i c a l l y  i n t e -  
g ra t e  as  cnmoared t o  weal thier  farmers? Do members 
of the family, such a s  wonen, begin t o  s e l l  items such 
as foods i n  market centers? 

Evidence would include marketing a c t i v i  t i e s  (defined -- 
by type, volume, frequency, e t c . )  undertaken before  
and a f t e r  t h e  in t roduct ion  of the road a s  a funct ion 
of family income leve l .  

9. Consumption pa t t e rns  

a. Impacts 

Almost a l l  s tud ies  examined note  an increase i n  consumer 

goods, s o c i a l  t r a v e l  and recrea t iona l  a c t i v i t i e s  following the con- 

s t r u c t i o n  of r u r a l  roads a s  the money economy penetrates  the a rea  and 

t r ave l  time and dis tance decreases. Roads encourage the introduct ion 

of imported goods and values ( i . e . ,  consumerism) i n  previously iso-  

l a t e d  a reas  by r a i s ing  iacomes, lowering t ranspor t  cos ts  and increas- 

ing contact with urban areas .  Benefi ts  from roads, however, a r e  not 

evenly d i s t r i b u t e d ,  and the a b i l i t y  t o  increase  consumption var ies .  

Better-off r u r a l  inhabi tan ts  a r e  more ab le  t o  f u l f i l l  t h e i r  new con- 

sumer needs/desires.  The a b i l i t y  of the poor t o  pa r t i c ipa t e  i n  

these new consumption pa t te rns  is of ten  marginal, increasing t h e i r  

f r u s t r a t i o n s  and/or d ive r t i ng  t h e i r  consumption away from basic 

i material and n u t r i t i o n a l  needs, toward superfluous desires .  One clear - 



and near ly  universa l  bene f i t ,  

more inexpensively f o r  s o c i a l  

b. Issues 

however, is the a b i l i t y  t o  t r a v e l  

and business purposes. 

0 Are the  r u r a l  poor b e t t e r  off  a s  a r e s u l t  of the road 
e i t h e r  i n  an absolute  o r  r e l a t i v e  sense? Are they 
ab le  t o  bene f i t  from increased consmption opportuni- 
t i e s  o r  are they excluded from consuaerism by lack of 
funds? ' h a t  programs could bes t  increase  equi ty  i n  
t he  d i s t r i b u t i o n  of bene f i t s  t o  women, the landless ,  
and o ther  i d e n t i f i a b l e  segments of the  m r a l  poor? 

Evidencse would include increases  i n  consumption 
of various products (by income category) t ha t  can 
be most d i r e c t l y  a t t r i b u t a b l e  t o  t he  road and 
which a r e  bene f i c i a l  from the  consumers' po in t  of 
view - e.g.,  rad ios ,  b icyc les ,  metal roofing, prepared 
foods, s t a t i one ry  suppl ies ,  l an te rns ,  woven baskets ,  
f r e sh  produce, e t c .  Analysis of reasons why some groups - 
e.g. the l and le s s  -- do not benef i t  absolutely o r  
r e l a t i v e  t o  o thers  w i l l  provide evidence needed t o  
design complementary programs t o  increase  the dis-  
t r i bu t ion  of road-induced bene f i t s  t o  such groups. 

0 Do roads s t imula te  imbalances betveen production and 
consumption l eve l s?  To what extent  do' imports f o r  
consumption purposes reduce the  po ten t i a l  f o r  savings 
and i n v e s t m e ~ t  i n  production? What remedies, such a s  
incent ives  t o  investment and measures t o  channel con- 
sumption toward l o c a l  goods, a r e  ava i lab le?  

Evidence would include consumption, savings, and 
i n v e s t n e ~ t  r a t e s  before and a f t e r  izqlementation 
of the n a d  ?reject as !?ell a s  an ans lys i s  of changes in 
consumption expenditures fo r  non-local as  compared t o  
project-area-produced goods and services .  

10. Health and n u t r i t i o n  

a. Impacts 

Rural roads increase  access t o  health cen te r s  and 



s ? e c i a l i s t s  f o r  r o u t i n e  h e a l t h  s e r v i c e s  as w e l l  as emergency a s s i s t a n c e  

(which i s  f r e q u e n t l y  i d e n t i f i e d  as one of t h e  major b e n e f i t s  of roads ) .  

However, t h e  l i t e r a t u r e  is d iv ided  a s  t o  t h e  degree t o  which people  

a c t u a l l y  take advantage of t h e  h e a l t h  s e r v i c e s .  Sme a u t h o r s  e l s o  

noted t h a t  access  t o  h e a l t h  f a c i l i t i e s  map lead t o  an emphasis on 

c u r a t i v e  medicine t o  the  d e t r i m e n t  of p reven t ive  measures such as a 

bal?nced d i e t  o r  a p p r o p r i a t e  l i v i n g  cond i t ions .  

P rov i s ion  of r u r a l  roads  i n d i r e c t l y  a f f e c t s  n u t r i t i o n  by Encour- 

aging change from s u b s i s t e n c e  t o  cash crop production.  Family dependence 

f o r  n u t r i t i o n  swi tches  from t h e  t r a d i t i o n a l  home-grown d i e t  t o  food 

purchased i n  r e t a i l  o u t l e t s ,  which may no t  be of equal  n u t r i t i o n a l  

va lue ,  a s  has  happened i n  s e v e r a l  cases  noted i n  t h e  l i t e r a t u r e .  

Roads, by encouraging m o b i l i t y  and mixture  of peoples  and goods, 

f a c i l i t a t e  t h e  spread of i n s e c t - b o n e  and c o m u n i c a b l e  d i s e a s e s .  

~ h i k  consequence of roads  is  n o t  w e l l  understood o r  documented and 

i t  is d i f f i c u l t  t o  observe ,  y e t  i t s  impact can be  d e v a s t a t i n g .  

b. I s s u e s  

0 Do t h e  r u r a l  poor t a k e  advantage of t h e  b e t t e r  a c c e s s  
t o  h e a l t h  f a c i l i t i e s  made p o s s i b l e  by r u r a l  roads  and 
expanded t r a n s p o r t  systems? I f  n o t ,  how can t h e i r  
p a r t i c i p a t i o n  be encouraged? Which services would 
they be most l i k e l y  t o  t ake  advantage of? Are exten- 
s i o n  s e r v i c e s  adequate  t o  encourage usage of h e a l t h  
f a c i l i t i e s ?  Do t h e  f a c i l i t i e s  o f f e r  t h e  s e r v i c e s  most 
needed and d e s i r e d  by r u r a l  r e s i d e n t s ?  



Evidence would include,  frequency of t h e  use  o f ,  h e a l t h  
f a c i l i t i e s  be fo re  and a f t e r  a r u r a l  road is developed, 
by d i f f e r e n t  income c a t e g o r i e s .  The kind of s e r v i c e s  
d e s i r e d  by r e s i d e n t s  i n  t h e  p r o j e c t  a r e a  and t h e  k i n d s  
of s e r v i c e s  a c t u a l l y  provided and t h e i r  c o s t  w i l l  
p rovide  evidence of why h e a l t h  f a c i l i t i e s  a r e  used as 
they a r e  by t h e  r e s i d e n t s .  

How common i s  it t h a t  n u t r i t i o n  l e v e l s  f a l l  f o l l o w i n q  
a road-induced swi tch  from s u b s i s t e n c e  t o  commercial 
farming,  and f o r  whom? Aze t h e  goods a v a i l a b l e  f o r  
sale conducive t o  a balanced d i e t ?  Is t h i s  d i e t  
a f f o r d a b l e ?  Are people  aware of n u t r i t i o n a l  r equ i re -  
ments when buying food,  i . e . ,  do they fol low t h e i r  
t r a d i t i o n a l  consumption P a t t e r n s  o r  do they purchase  
new items t h e  roads  c a r r i e d  i n ,  p o t e n t i a l l y  l e s s  n u t r i -  
t i o n a l  than what they  a r e  used t o ?  

Evidence inc ludes  d i e t a r y  ? a t t e r n s  by family  income 
category be fo re  and a f t e r  the  i n t r o d u c t i o n  of a road 
and t h e i r  r e l a t i o n  t o  sound n u t r i t i o n a l  r equ i re -  
nen t s .  Examination o f  t h e  mix o f  food p roduc t s  
a v a i l a b l e  f o r  consumption and t h e i r  p r i c e  i n  r e l a t i o n  
t o  v a r i o u s  family income l e v e l s  would p rov ide  
evidence about whether tKe p roddc t s  a v a i l a b l e  
t o  consumers a r e  conducive t o  a balanced 
d i e t .  

r What a r e  t h e  b e s t  means o f  f o r e c a s t i n g  h e a l t h  
hazards  which might accompany roads ,  and how can t h e  
roads be designed t o  a v e r t  them? 

Evidence would i n c l u d e  de te rmina t ion  and a n a l y s i s  
of  t h e  geographic cond i t ions  i n  t h e  road p r o j e c t  
a r e a  (swamps, e t c . )  and c.+f e x i s t i n g  indigenous p e s t s  
and d i s e a s e s  t h a t  might be t r a n s m i t t e d  by road 
a c t i v i t y  . 

11. Education 

a. Impacts 

The impact of  r u r a l  roads  on educat ion is n o t  c l ea r -cu t .  

On t h e  one hand, roads  f a c i l i t a t e  a c c e s s  f o r  both  t e a c h e r s  and p u p i l s .  



On t h e  o t h e r  hand, if no programs &isit t o  open new schoo l s  o r  

expand enro l lments ,  roads  by themselves w i l l  have few consequences. 

Educat ional  improvements, such a s  a ~ r i s e  i n  U t e r a c y  r a t e s  c r  grade 

l e v e l  a t t a i n e d ,  a r e  long-term phenomena and i n  g e n e r a l  have n o t  

been t h e  o b j e c t  of s tudy  i n  road e v a l u a t i o n  p r o j e c t s .  

b. I s s u e s  

Do roads improve a c c e s s  t o  educat ion? I n  what way: 
by b r i n g i n g  mral c h i l d r e n  t o  v i l h g e  schoo l s ,  o r  by 
enab l ing  t e a c h e r s  t o  commute t o  more i s o l a t e d  r u r a l  
schoo l s?  For wnom: do t h e  poor o r  t h e  be t t e r -o f f  
f a m i l i e s  b e n e f i t  more? 

Evidence would i n c l u d e  t h e  number of s t u d e n t s  by 
fami ly  income category a t t e n d i n g  school  before  and 
after t h e  road i s  in t roduced ,  t h e  time s p e n t  t r a v e l -  
U n g  t o  and from schoo l  by s t u d e n t s  and t eachers ,  t h e  
i n t r o d u c t i o n  of new schoo l s ,  d i f f e r e n t  means o f  
t r a n s p o r t  t o  and from s c h c o l ,  and t h e  dura t ion  of 
s c h o o l  a t tendance by s t u d e n t s .  

Na t iona l  i n t e g r a t i o c  

a. Impacts 

Rura l  roads ,  by extending access ,  i n c r e a s e  n a t i o n a l  i n t e -  

g r a t i o n .  Th i s  may be  a b e n e f i t  from t h e  p o i n t  of d e w  of a s o c i e t y  

seeking n a t i o n a l  development, b u t  a t  t h e  l o c a l  l e v e l  whether t h i s  is  

a b e n e f i t  o r  n o t  w i l l  depend upon t h e  e f f e c t  on e t h n i c  i d e n t i t y ,  in- 

come d i s t r i b u t i o n ,  p a r e r  d i s t r i b u t i o n  and family  and l o c a l  communOty 

r e l a t i o n s h i p s .  



b. I ssues  

What a r e  C5e e f f e c t s  of n r a l  roads on power ex- 
p l o i t a t i v e  r e l a t i o n s ?  How do roads i n t e n s i f y  these 
and what complementary programs might counteract  them? 

Evidence would include i d e n t i f i c a t i o n  of changes i n  
wealth,  s o c i a l  o r  p o l i t i c a l  s t a t u s  among f ami l i e s  o r  
i nd iv idua l s  as a r e s u l t  of the road and the e f f e c t s  of 
such changes upon l i f e s t y l e ,  incame, economic and 
s o c i a l  s e c u r i t y ,  e x i s t i n g  i n s t i t u t i o n s  and t r a d i t i o n a l  
p r ac t i c e s  of d i f f e r e n t  groups i n  the p r o j e c t  area .  

What impact do r u r a l  roads have on the i s sues  of l o c a l  
o r  t r i b a l  i d e n t i t y  vs .  na t iona l  i d e n t i t v  and l o c a l  
au tho r i t y  (e. g. , chief 1 vs.  na t i ona l  au tho r i t v  (e.  g . ,  

- .  . -  
p o l i c e )  ? 

Evidence would include presence of schools,  po l i ce  
pos t s  and o the r  government a c t i v i t i e s ,  incidence of 
out-migration ( e spec i a l l y  t o  urban a r ea s ) ,  percentage 
of  l o c a l  population ab le  t o  speak t he  na t i ona l  
language, and l o c a l  a t t i t u d e s  as revealed through 
surveys . 

Community and f ami ly  s t r u c t u r e  

a .  Impacts 

I n  some cases ,  a t  l e a s t ,  by giving access  t o  new employ- 

merit oppor tun i t i es  and ind iv idua l  economic independence, r u r a l  roads 

may cont r ibu te  t o  the  break-up of t he  household a s  a  production and 

consumption u n i t .  To t he  ex t en t  t ha t  low-volume r u r a l  roads s t rength-  

en a g r i c u l t u r a l  production, however, they nay a l s o  s t rengthen the 

peasant household. 

i 
The same opposing fo r ce s  work at the  community l e v e l .  To the 

I i 
I ex t en t  t h a t  roads reorient a c t i v i t y  and s t imu la t e  migrat ion,  they 



weaken the  "1St t le  comaunity." But, t o  the  extent  t ha t  they s t imula te  

production, increafie l o c a l  oppor tu~? i t i e s  and increase g o v e m e n t  ser- 

v ices ,  they may strengthen comuni ty  s t r u c t u r t .  

In  addi t ion  to  the economic po ten t i a l ,  a key f a c t o r  seems t o  be 

the ex ten t  t o  which the  comuni ty  i s  mobilized a s  a un i t  i n  the plan- 

ning, construct ion and maintenance of the  roads. 

b. I s sues  

Under what circumstances w i l l  community an6 familv 
Ptzueture r eac t  adversely t o  road pro jec ts?  

Evidence. would include da ta  on changes i n  permanent 
and seasonal migration, divorce o r  separat ion,  b i r t h s  
per family, community s o c i a l  a c t i v i t i e s ,  events and 
organizations,  l o c a l  governance, frequency of visits 
to  o r  from other  communities, e t c .  and an ana lys i s  
of the pros and cons of such impacts on community 
and faElily s t ruc ture .  

1 4 .  Values 

a. Impacts 

As a l i a k  to  the f a r g c r  soc ie ty ,  low-volume r u r a l  roads 

c o n t r 5 5 ~ t e  ~9 a s h i f t  from a peasant world view t o  a modem world 

view. Partico!o\rly f o r  those who a r e  ab le  t o  take advantage of 

marketing opport.smities and gcvernmenr, -ent ices  (e.g., the r e l a t i v e l y  

be t te r -of f ,  msre ambitious, e t c . ) ,  t h i s  includes a g rea t e r  sense of 

cont ro l  over t he  fu tu re  and over the  anviroment ,  and pa r t i c ipa t ion  

In a na t iona l  cu l tu re  with grratcar government-village in te rac t ion .  



Urban values concerning the r o l e  of women penetrate  the r u r a l  a reas ,  

general ly  leading t o  g rea t e r  economic and s o c i a l  opportunlty f o r  t h a t  

sex ( see  sec t ion  on women below). 

The changes induced by roads and the  penetrat ion of new values 

may not  a l l  be pos i t i ve ,  however. As noted above i n  the sec t ion  ou 

consumption, the growth of consmerism following the introduct ion of 

roads can lead t o  inbalances between consumption and income, especial- 

l y  among the poor, a s  those with in su f f i c i en r  means attempt t o  i n i t i -  

a t e  urban l i f e s t y l e s .  The f r u s t r a t i o n s  coming out of t h i s  a s  wel l  as 

the o v e r a l l  changes i n  r u r a l  soc i e ty  have led i n  many instances t o  

m a n i f e s t a c i o ~ =  of a l i ena t ion ,  such a s  a~coho l i sm and pe t ty  crime. 

b.  I s sues  

Do e x i s t i n g  values i m ~ e d e  o r  f a c i l i t a t e  the  predicted 
impacts of r u r a l  roads,  espec ia l ly  on the  l e v e l s  of 
a ~ r i c u l t u r a l  production, crop composition and con- 
sumption of noods and serv ices?  Do s i g n i f i c a n t  
por t ions  of &he population pa r t i c ipa t e  f n  a c t i v i t i e s  
made p o s s i b k  by the  road? 

Evidence would include i d e n t i f i c a t i o n  of ex i s t i ng  
values (statements containing nomative content such as 
"should" o r  "ought") and determination of the inf luence  
of such values on changes i n  a g r i c u l t u r a l  production, 
crop composition, consumption pa t te rns ,  e tc .  induced by 
the  in t roduct ion  of a road. 

miaori t i e s ?  



t 

Evidence would include i d e n t i f i c a t i o n  of the way i n  
which such groups might be de t r imenta l ly  impacted 
(e.g. ,  l o s s  of access t o  land,  changes i n  sex r o l e s ,  
o r  in t roduc t ion  of d i sease)  and developing i n t e r -  
vent lons  t o  accompany the  road t h a t  w i l l  m i t i g a t e  
such impacts. Evidence a s  t o  appropr ia te  interven-  
t i ons  vould be drawn from observat ion of the a f f ec t ed  
groups and from t h e i r  views about what they va lue  
and vould not l i k e  t o  see  changed by exogenous fo r ce s  
int roduced by t h e  road. 

15. Ethnic mino r i t i e s  

a .  Impacts 

Where e thn i c  mino r i t i e s  are power-poor, r u r a l  roads w i l l  

have few b e n e f i t s  f o r  them and, as i n  Amazonia, may lead to  t h e i r  

decimation through the  in t roduc t ion  o f . d i s ea se ,  alcoholism, ou t s ide  

land-grabbers and en t repreneurs  i n t e n t  on exp lo i t i ng  the s i t u a t i o n .  

b. I s sues  

What i s  t he  in f luence  of roads on e thn ic  r e l a t i o n s  
and e t h n i c  i d e n t i t y ?  

Evidence would include s t a t i s t i c s  and d a t a  on 
populat ion,  l l f e s t y l e  and p a r t i c i p a t i o n  of the e t h n i c  
group i n  t h e  z u r a l  soc ie ty .  

16. Women 

a. Impacts 

What l i t t l e  the  l i t e r a t u r e  t e l l s  u s  does n o t  bear  out  

t h e  assumption t h a t  roads genera l ly  have g r e a t e r  c m e q u e n c e s  f o r  

men, e s p e c i a l l y  wi th  regards  t o  changes i n  emplopent  and production, 



than f o r  women. The only in-depth s tudy which sheds l i g h t  on the 

sub jec t  found t h a t  women had changed most i n  obtaining new economic 

oppor tun i t ies  and i n  t he  a b i l i t y  t o  cont ro l  t h e i r  fu ture ,  such as 

through the  use of b i r t h  con t ro l  and the  delay of marriage. 

The reasons f o r  these changes appeared t o  be the  economic 

impacts accompanying the  road, which provided new opporttl- 

information and urban values  stemming from the increased commu- 

n i ca t i on  s t imulated by t he  road. The impact seemed t o  be spread 

uniformly across  s o c i a l  c l a s s e s ,  although r e l a t i v e l y  l i t t l e  s o c i a l  

s t r a t i f i c a t i o n  ex i s t ed  i n  t he  a rea ,  and the wamen who changed 

were Vil lage i nhab i t an t s  r a t h e r  than i s o l a t e d  r u r a l  res idents .  

I \ .  I ssues  

Is there  a c o n f U c t  bemeen t h e  observed common 
s o c i a l / s t r u c t u r a l  l i b e r a t i o n  of women following 
road cons t ruc t ion  and the of ten  l imited '  economic 
oppor tun i t ies  afforded by general lv  male-oriented 
complementary p r o ~ r a m s ?  

Evidence would Include observation and ana lys i s  of 
womens ' ac t f  ons, a c t i v i t i e s ,  values and f e e l i n g s  
following the in t roduc t ion  of a road and determina- 
t ion  of t h e i r  percept ions of t h e i r  access  (and 
t h e i r  a c t u a l  access)  t o  employment and o the r  oppor- 
t u n i t i e s  made poss ib l e  (usually t o  males) by t h e  
in t roduc t ion  of a road. 

a I n  r u r a l  developing s o c i e t i e s ,  market vendors are 
commcnly wamen. Follouing road in t roduc t ion ,  sre 
these vendors displaced bv large-scale  merchants o r  
do they take advantage of t ranspor t  t o  expand t h e i r  
market a reas?  



Evidence inc ludes  t h e  number of women involved i n  
marketing a c t i v i t i e s  before  and a f t e r  a road 
p r o j e c t  and the  e x t e n t  o f  those  a c t i v i t i e s  i n  t e r n  of 
volume, f requency,  market power, and income 2 o t e n t i a l .  

17. Urbanizat ion,  d i s p e r s i o n  and migra t ion  

a.  Impacts 

The s p a t i a l  impact of low-volume r u r a l  roads  i s  complex 

and a r e a - s p e c i f i c .  I t  i s  unc lea r  whether roads  encourage o r  d i s -  

courage migra t ion .  The evidence s u g g e s t s  t h a t  low-volume r u r a l  roads  

s t r e n g t h e n  nearby towns a s  a d m i n i s t r a t i v e  and economic c e n t e r s ,  pro- 

moting commuting f o r  permanent o r  shor t - term work from t h e  surround- 

i n g  a r e a .  I n  t h e s e  cases ,  t h e  d i r e c t ,  i n i t i a l  impact may be t o  d i s -  

courage migra t ion .  I n  c o n t r a s t ,  r u r a l  a r t e r i a l  roads ,  i n  r a d i c a l l y  

reducing t h e  phys ica l  and psycho log ica l  d i s t a n c e  between c o u n t r y s i d e  

and urban c e n t e r ,  may i n c r e a s e  migra t ion .  Inasmuch a s  roads  f a c i l i -  

t a t e  educa t ion  and t h e  p e n e t r a t i o n  of urban va lues ,  they may i n d i r e c t -  

l y  s t i m u l a t e  migra t ion  over t h e  long term. 

b. I s sues  

0 Does t h e  i n t r o d u c t i o n  of low-volume r u r a l  roads  r e t a r d  
o r  encourage migra t ion  to urban a r e a s  and bv whom? Do 
inc reased  numbers of r u r a l  people commute t o  nearby 
v i l l a g e s ?  Are r u r a l  v i l l a g e s  and towns s t r eng thened  
as a d m i n i s t r a t i v e  and economic c e n t e r s  f o r  t h e  sut- 
rounding r u r a l  a r e a s ?  
Evidence would inc lude  govcrnnent statistics on volume 
and o r i g i n s  o f  migzation,  l o c a l  d a t a  concerning employ- 
amr and community popu la t ions ,  and s t a t i s t i c s  on 



d 

employment and growth of tho- bureaucracy i n  v i l l a g e s  
a d  towns. 

18. Environment 

a .  Impact, 

I n  s p i t e  of i ts  importance, r e l a t i v e l y  l i t t l e  study has 

been given t o  the  environmental impacts of r u r a l  road development. 

Generally,  however, r u r a l  roads tend t o  acce l e r a t e  de fo re s t a t i on  a s  

a r e s u l t  of the  expansion of a g r i c u l t u r a l  land and t h e  exp lo i t a t i on  

of  timber f o r  firewood, charcoal  and bu i ld ing  lumber. Deforesta t ion 

i n  tu rn  leads  t o  increased s o i l  erosion,  lowering of t h e  water t ab l e ,  

h igher  incidence of f looding and/or drought, and el iminat ion of wild- 

l i f e .  Roads a l s o  lead t o  an i n t e n s i f i c a t i o n  and extension of adja- 

cent  land use,  leading t o  t he  shortening of fa l low per iods  and de t e r i -  

o r a t i on  of s o i l  f e r t i l i t y .  New inputs  such as f e r t i l i z e r s  and pes t i -  

c ides  cont r ibu te  t o  chemical po l l u t i on  which may become s i g n i f i c a n t  

over time. Poor road design has o f t en  l e d  t o  f looding,  erosion,  

timber damage and o the r  environmental damage i n  the  immediate v i c i n i t y  

of roads,  

b. I s s u e s  

o Concomitant with  road p ro j ec t s ,  can short-term bene f i t s  
- -- - 

of f o r e s t  exp lo i t a t i on  be re ta ined  while environmental 
cos t s  a r e  con t ro l led  by f o r e s t  management schemes? 

Evidence would include determination of the short-term 
f o r e s t  exp lo i t a t i on  wi th in  su s t a inab l e  y i e l d s  t h a t  i s  



desired f o r  environmental reasons and the manage- 
ment and cont ro l  devices t h a t  would assure no more 
than the  desired degree of exploi ta t ion.  Data on 
population, wood energy usage, i n d u s t r i a l  timber and 
bui lding pole requirements together  with s o i l  crosion 
q u a l i t i e s ,  f o r e s t  regenerat ion capabi l i ty ,  t r a d i t i o n a l  
prac t ices  regarding access t o  f o r e s t  products,  conrmu- 
n i t y  l e v e l  au tho r i ty  f o r  cont ro l l ing  u t i l i z a t i o n  of 
f o r e s t  products,  e t c .  , would provide needed evidence. 

o  Does the  environmental i m ~ a c t  of the  development 
unleashed by the  in t roduct ion  on r u r a l  roads, inevi- 
tab ly  lead t o  de t e r io ra t ion  of farmland f e r t i l i t y  and 
length  of f a l l ow cyc le ,  and f o r e s t  and swamp a r e a  
vege ta t ion .  and w i l d l i f e ?  

Evidence would h v o l v e  trends i n  f o r e s t  explo i ta t ion ,  
length of the fa l low cycle and crop y i e lds ,  a r eas  
i n  f o r e s t ,  swamp, and n a t u r a l  vegetat ion and w i l d l i f e  
populction. 

o  Has road design take11 i n t o  account environmental fnc- 
t o r s  and cos ts?  

Evidence would be the  inclusion of adequate environ- 
ue7tal analysis ,and associated c o s t s , i a  the  pro jec t  
I d e n t i f i c a t i o n  through eva lua t ios  stages.  Such 
ana lys is  would be locat ion-specif ic ,  and would in- 
clude considerat ion of f o r e s t ,  water, s o i l  and wild- 
l i f e  qua l i t y  and the  cos ts  associated with its 
de te r io ra t ion  or  preservation. 

C. Imalicat ions 

Some of t he  broad inp l i ca t ions  of t)le above i e a c t s  and 

impact i s sues  f o r  planning f a c t o r s  such as i n s t i t u t i o n a l  

s e t t i n g ,  road s e l e c t i o n  c r i t e r i a ,  technical  design i e s w s ,  

choice of construct ion technology, maintenance of roads, etc. 

are : 



-- t h e  development of rural road pro jec ts  should be based as 
much upon s o c i a l  and enviromnental a s  upon economic f ac to r s ;  

-- the  t a r g e t  group t h a t  a r u r a l  road pro jec t  i s  t o  a s s i s t  
should be defined and understood i n  s o c i a l ,  environmental 
arid economic terms; 

-- achieving the  desired fmpact(s! of a r u r a l  road p ro j ec t  is 
l i k e l y  t o  depend as much upon complementary programs t o  
maximize bene f i t s  and minimize negative impacts upon the  
t a r g e t  group as upon the  d i r e c t  r e s u l t s  of the road p ro j ec t  
i t s e l f ;  

-- pa r t i c ipa t ion  of the  t a r g e t  group helps resolve many s o c i a l  
and economic i s sues  l.nvolved i n  r u r a l  road p ro j ec t s  and 
helps maximize the des i red  impacts of p ro j ec t s  on the ta rge t  
group ; 

-- adequate basel ine information and longi tudinal  s tud ie s  
a r e  required to  f a i r l y  assess  the s p e c i f i c  impacts of r u r a l  
road p ro j ec t s  because such impacts take shape over 
r e l a t i v e l y  long tine periods. 
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i n t e r n a t i o n a l  organizations-to aecer ta in  what i s  known and what major 
unanswered quest ions remain regarding the  socio-economic impact of l o p  
volume r u r a l  road p ro j ec t s  financed by AID and o ther  a i d  donors. 

2. Note the degree of a t t e n t i o n  given t o  and agreement i n  t he  l i t e r -  
a tu re  regarding the impacts of r u r a l  road p ro j ec t s  on: 

o l e v e l  of a g r i c u l t u r a l  production 

o a c t i v i t y  of 1 - ~ c a l  businesses and indus t r f e s  

o t ranspor ta t ion  cos ts  and tmck ing  pa t t e rns  

o recur ren t  cos t  ob l iga t ions  a t  l oca l ,  regional  and na t iona l  
l e v e l s  

o income of small  producers (farmers, craf t -men,  and business- 
men), men and women, t ruckers ,  and others  

o land values and land 0 ~ e r s h i p  

o s i z e  of fores ted  a r e a  and degree of s o i l  erosfon 

o spread of schools and o ther  t r a in ing  programs 

o spread of hea l th  s e rv i ces  

o l o c a l  capac i t i e s  f o r  self-development 

o physical  mobil i ty  and migration pa t t e rns  

o s o c i a l  ro l e s  

o short-term and long-term employment 

3. Prepare a f i n a l  repor t  t h a t  includes the  following: 

o an a n a l y t i c a l  review o f  the l i t e r a t u r e  

o the  major unansuered quest ions on sodo-economic and environ- 
mental impact of r u r a l  road p ro j ec t s  

o the types of evidence needed t o  s e t t l e  these issues 



o suggestions regarding the unse t t led  i s sues  f o r  which evidence 
i s  most l i k e l y  to  b e  ava i lab le  from rapid f i e l d  v i s i t s  i n  
PPC/Ets i n t e r r eg iona l  evaluat ion study of rural roads pro jec ts  

o  ind ica t ions  of the  l i n k s ,  i f  any, between the  impact i s sues  
i d e n t i f i e d  and 

(a) the i n s t i t u t i o n a l  s e t t i n g  
(b) the c h ~ i c e  of construct ion technology (i.e., degree of 

labor use) 
(c) road s e l e c t i o n  c r i t e r i a  
(d) the maintenance of roads, and 
(e) t echnica l  design i s sues  




